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Description 

[0001] This invention relates to a resin composition comprising a polycarbonate and a polyolefin which exhibits an 
improved polycarbonate/polyolefin compatibility and improved delamination resistance and which also has sufficient 

5 mechanical strength and heat resistance. This invention also relates to a method for producing such a resin composi- 
tion. In the second place, this invention relates to resin compositions comprising a polycarbonate and a polyolefin 
which have improved wear resistant properties or an improved solvent resistance, and articles produced by melt mold- 
ing such resin compositions. In the third place, this invention relates to compositions wherein the above -described 
resin compositions are further blended with glass fiber, and articles molded from such compositions. The materials 

10 provided by the present invention are particularly preferable for use in e.g. office automation equipment, household 
appliance, automobile components and medical instruments. 

[0002] Polycarbonate resins have been widely used in the field of automobiles and electricity owing to their excellent 
heat resistance, impact resistance, and electric properties as well as good dimensional stability. Polycarbonate resins, 
however, suffer from high melt viscosity and poor organic solvent resistance as well as poor abrasion/friction properties, 

15 and their use was limited in the fields wherein such properties were required. In order to obviate such defects of the 
polycarbonates, various attempts have been suggested wherein the polycarbonate is mixed with a polyolefin (See for 
example, Japanese Patent Publication No. 40(1 965)-1 3664 and Japanese Patent Application Laid-Open No. 59(1 984)- 
223741). Such resin compositions, however, failed to prove practical since the low compatibility of the polycarbonate 
and the polyolefin resulted in delamination, and hence, in poor appearance of the product when a molded article is 

20 produced from the resin composition by such means as injection molding. Various attempts have been made to improve 
the compatibility of the polycarbonate and the polyolefin by incorporating into the polycarbonate-polyolefin resin com- 
position a polystyrene-polyolefin copolymer such as SEBS (styrene-ethylene/butylene-styrene copolymer) or SEP (sty- 
rene-ethylene/propylene). (See for example, Japanese Patent Application Laid-Open No. 64(1989)-75543). However, 
the incorporated polystyrene-polyolefin copolymer is of elastomeric nature, and the resulting resin composition suffered 

25 particularly from poor heat resistance and flexural rigidity. 

[0003] Japanese Patent Application Laid-Open No. 63(1 988)-21 5750 discloses a resin composition wherein the poly- 
carbonate-polyolefin resin further comprises a polycarbonate having a terminal carboxyl group and a polypropylene 
having epoxy group; and Japanese Patent Application Laid-Open No. 63(1 988)-215752 discloses a resin composition 
wherein the polycarbonate-polyolefin resin further comprises a polycarbonate having a terminal hydroxyl group and 

30 polypropylene having a carboxyl group. Such compositions do not undergo delamination, and the articles prepared 
from such compositions exhibit excellent mechanical strength and organic solvent resistance as well as improved outer 
appearance with no delamination. However, the carboxyl- and the hydroxy l-containing polycarbonates used for con- 
stituting such resins are those respectively prepared by adding a special monomer in the polymerization stage of the 
polycarbonate resin, and production of such resins would require a polycarbonate polymerization installation. There- 

35 fore, processes utilizing such components would put a heavy financial burden to resin manufacturers that do not have 
such polycarbonate polymerization installation. Accordingly, production of the polycarbonate-polyolefin resin further 
comprising such resin component was rather difficult. In addition, the properties of the resin composition estimated 
from the value described in the disclosed specification are not fully sufficient in view of the properties inherent to the 
polycarbonate, and further improvements in the properties are desired. 

40 [0004] Attempts have also been made to add a fluororesin such as polytetrafluoroethylene to the polycarbonate resin 
to thereby improve friction/abrasion properties. Such a composition has improved wear resistant properties in addition 
to the above-described excellent properties inherent to the polycarbonate resin, and therefore, such a composition is 
used for such parts as gears and cums of office automation equipment and household appliance where heat resistance, 
impact strength, and wear resistant properties are required. However, the fluororesin used in such a composition is 

45 rather expensive, and upon thermal disposal of the resin composition, the fluororesin would generate toxic gases. In 
view of such situation, there has been a strong demand for a polycarbonate based resin slide material that may sub- 
stitute for the polycarbonate/fluororesin based resin composition. 

[0005] On the other hand, polyolefin resins, and in particular, high density polyethylene, low density polyethylene, 
and straight -chain low density polyethylene are inexpensive and excellent in friction/abrasion properties. Such poly- 

50 olefin resins are, however, inferior to the polycarbonate resins in their heat resistance, flexural rigidity, and flame re- 
tardancy. Therefore, it has been difficult to use the polyolefin resin in the applications where the polycarbonate/fluor- 
oresin based resin composition had been used. In view of such a situation, various attempts have been made to mix 
the polycarbonate with the polyethylene in order to develop a resin composition which is provided with both the excellent 
heat resistance, impact resistance, and flame retardancy of the polycarbonate resin and the excellent friction/abrasion 

55 properties of the polyethylene. In spite of such attempts, the markedly poor compatibility of the polycarbonate with the 
polyethylene resulted in delamination of the molded article, especially upon frictionaf contact or under abrasion, leading 
to poor abrasion properties. Accordingly, the mixing of the polycarbonate and the polyethylene by simple kneading 
proved insufficient. 
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[0006] Polycarbonate resins are amorphous, and suffer from cracks when they are brought in contact with an organic 
solvent for a prolonged period. Such cracks result in significantly poor appearance and markedly reduced mechanical 
strength. Therefore, use of the polycarbonate resins was limited in applications where organic resistance was required. 
In view of such a situation, attempts have been made to combine the polycarbonate with a crystalline polyester such 

5 as polyethylene terephthalate and polybutylene terephthalate to thereby improve the organic solvent resistance of the 
polycarbonate. Such compositions exhibit good compatibility and well-balanced mechanical strength and organic sol- 
vent resistance. However, the polyethylene terephthalate and the polybutylene terephthalate used in such resins are 
rather expensive. Although polyolefins such as polypropylene and polyethylene are excellent in organic solvent resist- 
ance and more inexpensive than such polyesters, polyolefins suffer from poor compatibility with the polycarbonate. As 

10 described above, mixing of the polycarbonate and the polyolefin by simple kneading failed to provide the molded article 
whose organic solvent resistance and appearance (resistance to delamination) were fully improved. Accordingly, no 
means are so far available that can improve the solvent resistance of the polycarbonate resin in an inexpensive manner. 
[0007] Glass fiber-reinforced polycarbonate resins comprising a polycarbonate resin and glass fibers blended there- 
with have improved flexural rigidity, heat resistance and abrasion properties compared to the resin composition solely 

15 comprising the polycarbonate resin. The glass fiber-reinforced polycarbonate resins, however, are still insufficient in 
abrasion properties, and accordingly, use of such resins was limited in the applications where friction/abrasion prop- 
erties are required, for example, gear, cum, and bearing. 

[0008] In view of such a situation, attempts have been made to combine the glass fiber-reinforced polycarbonate 
resins with a fluororesin such as polytetrafluoroethylene to thereby improve the friction/abrasion properties. Such resin 

20 compositions having the fluororesin incorporated therein have improved wear resistant properties in addition to the 
above-described excellent properties inherent to the polycarbonate resin, and therefore, such compositions are used 
for such parts as gears and cums of office automation equipment and household appliance where heat resistance, 
impact strength, flexural rigidity, and wear resistant properties are required. However, the fluororesin used in such a 
composition suffers from the disadvantages as described above, and there is a strong demand for a polycarbonate 

25 based resin slide material that can substitute for the glass fiber-reinforced polycarbonate/fluororesin based resin com- 
positions. 

[0009] On the other hand, polyolefin resins, and in particular, high density polyethylene, low density polyethylene, 
and straight-chain low density polyethylene are inexpensive and excellent in friction/abrasion properties, as described 
above. However, the polyolefin resins having glass fibers admixed therewith are inferior to the glass fiber-reinforced. 
30 polycarbonate resins in their heat resistance, flexural rigidity, and flame retardancy. Therefore, it has been difficult to 
use the glass fiber-reinforced polyolefin resin in the applications where the glass fiber-reinforced polycarbonate/fluor- 
oresin based resin compositions had been used. 

[0010] In view of such a situation, various attempts have been made to incorporate the glass fiber into the mixture 
of the polycarbonate with the polyethylene in order to develop a glass fiber-reinforced polycarbonate based resin com- 

35 position which is provided with both the excellent heat resistance, impact resistance, and flame retardancy of the 
polycarbonate resin and the excellent friction/abrasion properties of the polyethylene. As described above, the com- 
patibility of the polycarbonate with the polyethylene is quite poor, and the article molded from the resin composition 
prepared by simple kneading of the components suffered from delamination, especially upon frictional contact or under 
abrasion, leading to poor abrasion properties. Such a situation is not at all improved by mere incorporation of the glass 

40 fiber into the resin composition. 

[0011] US-A-51 30372 discloses ionomers of low molecular weight copolymers of an a-olefin and an unsaturated 
carboxylic acid, preferably an a.p-ethylenically unsaturated carboxylic acid having up to 100 percent of the carboxylic 
acid groups reacted with at least one amino acid. 

[0012] A first object of the present invention is to provide a polycarbonate/polyolefin based resin composition which 
45 is provided with the excellent mechanical properties of the polycarbonate and the excellent molding properties of the 
polyolefin, and which is excellent in surface properties without suffering from delamination; and to enable the production 
of such a polycarbonate/polyolefin based resin composition by blending readily available starting materials in a con- 
venient manner. 

[001 3] A second object of the present invention is to provide a method for producing such a polycarbonate/polyolefin 
50 based resin composition wherein a simple kneading machine may be utilized in the production. 

[0014] A third object of the present invention is to provide an inexpensive resin slide material with excellent heat 
resistance, mechanical properties, and flame retardancy as well as sufficient wear resistant properties; and more il- 
lustratively, to provide a polycarbonate/polyolefin based resin composition exhibiting an improved polycarbonate/poly- 
olefin compatibility and improved wear resistant properties as well as a molded article produced by melt molding such 
55 a resin composition. 

[0015] A fourth object of the present invention is to provide an inexpensive polycarbonate/polyolefin based resin 
composition with excellent heat resistance, mechanical properties, and flame retardancy as well as sufficient organic 
solvent resistance which exhibits improved polycarbonate/polyolefin compatibility; and a molded material produced by 
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melt molding such a resin composition. 

[0016] A fifth object of the present invention is to provide an inexpensive glass fiber-reinforced polycarbonate/poly- 
olefin based resin composition with excellent heat resistance, mechanical properties, and flame retardancy as well as 
sufficient wear resistant properties which exhibits improved polycarbonate/polyolefin compatibility; and to provide a 
5 molded article with excellent heat resistance, mechanical properties, and flame retardancy as well as sufficient wear 
resistant properties fabricated from such a glass fiber-reinforced polycarbonate-polyolefin based resin composition. 
[0017] According to the present invention, there is provided a polycarbonate/polyolefin based resin composition ex- 
hibiting an improved polycarbonate/polyolefin compatibility prepared by melt kneading 



10 (A) a polycarbonate resin; 

(C) a polyolefin resin that has been modified with at least one functional group selected from the group consisting 
of epoxy, carboxyl, and an acid anhydride groups, said polyolefin resin having a melt index at 230°C under a load 
of 2.16 kg in the range of from 0.1 to 70 g/10 min.; and 

(D) a compound represented by the formula: 

15 

HOOC-R-NH 2 



wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
20 group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 

group optionally substituted with an alkyl group. 

[0018] Furthermore, there is provided according to the present invention a polycarbonate/polyolefin based resin 
composition exhibiting an improved polycarbonate/polyolefin compatibility prepared by melt kneading 

25 

(A) a polycarbonate resin; 

(B) a polyolefin resin having a melt index at 230°C under a load of 2.16 kg in the range of from 0.1 to 70 g/10 min.; 

(C) a polyolefin resin that has been modified with at least one functional group selected from the group consisting 
of epoxy, carboxyl, and an acid anhydride groups, said polyolefin resin having a melt index at 230°C under a load 

30 of 2.16 kg in the range of from 0.1 to 70 g/10 min.; and 

(D) a compound represented by the formula: 

HOOC-R-NH 2 

35 

wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
group optionally substituted with an alkyl group. 

40 [0019] Still further, there is provided according to the present invention a polycarbonate/polyolefin based resin com- 
position exhibiting an improved polycarbonate/polyolefin compatibility prepared by melt kneading 

(A) a polycarbonate resin; 

(B) a polyolefin resin having a melt index at 230°C under a load of 2.16 kg in the range of from 0.1 to 70 g/10 min.; 
45 (C) a polyolefin resin that has been modified with at least one functional group selected from the group consisting 

of epoxy, carboxyl, and an acid anhydride groups, said polyolefin resin having a melt index at 230°C under a load 
of 2.16 kg in the range of from 0.1 to 70 g/10 min.; 
(D) a compound represented by the formula: 

so 

HOOC-R-NH 2 



wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
55 group optionally substituted with an alkyl group; and 

(E) a styrene copolymer resin. 

[0020] Still further, there is provided according no the present invention a polycarbonate/jpolyolefin based resin com- 
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position exhibiting an improved polycarbonate/polyolefin compatibility wherein 

40 to 99% by weight of the component (A); 
60 to 0% by weight of the component (B) ; 
5 0.5 to 60% by weight of the component (C); and 

0.05 to 5% by weight of the component (D) 

are melt kneaded. 

[0021] Still further, there is provided according to the present invention a polycarbonate/polyolefin based resin corn- 
to position exhibiting an improved polycarbonate/polyolefin compatibility wherein 

40 to 99% by weight of the component (A); 
60 to 0% by weight of the component (B); 
0.5 to 60% by weight of the component (C); 
is 0.05 to 5% by weight of the component (D); and 

0.1 to 30% by weight of the component (E) 

are melt kneaded. 

[0022] Still further, there is provided according to the present invention a polycarbonate/polyolefin based resin com- 
20 position exhibiting an improved polycarbonate/polyolefin compatibility wherein 

1 to 99% by weight of the component (A); 
98 to 0% by weight of the component (B); 
0.5 to 99% by weight of the component (C); and 
25 0.05 to 5% by weight of the component (D) 

are melt kneaded. 

[0023] Still further, there is provided according to the present invention a polycarbonate/polyolefin based resin com- 
position exhibiting an improved polycarbonate/polyolefin compatibility wherein 

30 

1 to 99% by weight of component (A); 
98 to 0% by weight of component (B); 
0.5 to 99% by weight of component (C); 
0.05 to 5% by weight of component (D); and 
35 0.1 to 30% by weight of component (E) 

are melt kneaded. 

[0024] Still further, there is provided according to the present invention a polycarbonate/polyolefin based resin com- 
position wherein the polyolefin in said modified polyolefin (C) is at least one member selected from the group consisting 

40 of polyethylene and polypropylene. 

[0025] Still further, there is provided according to the present invention a polycarbonate/polyolefin based resin com- 
position wherein the modified polyolefin (C) is at least one member selected from the group consisting of maleic an- 
hydride-modified Linear low density polyethylene, maleic anhydride-modified low density polyethylene, and maleic 
anhydride-modified high density polyethylene. 

45 [0026] Still further, there is provided according to the present invention a molded article produced by melt molding 
the resin composition. 

[0027] Still further, there is provided according to the present invention a molded article wherein the polyolefin is 
dispersed in the polycarbonate in particulate form, and the particulate polyolefin present in the region from surface of 
the article to a depth of 20 ujti has an average aspect ratio (major axis/minor axis) of up to 5. 
50 [0028] Still further, there is provided according to the present invention a glass fiber-reinforced resin composition 
comprising 

95 to 60 % by weight of the polycarbonate/polyolefin based resin composition; and 
5 to 40 % by weight of glass fibers. 

55 

[0029] Still further, there is provided according to the present invention a molded article produced by melt molding 
the glass fiber-reinforced resin composition. 

[0030] Still further, there is provided according to the present invention a molded material having an improved solvent 
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resistance comprising the molded article. 

[0031] Still further, there is provided according to the present invention a molded material having improved wear 
resistant properties comprising the molded article. 

[0032] Still further, there is provided according to the present invention a process for producing a resin composition 
5 comprising the steps of 

melt kneading the polyolefin resin (C) and the compound represented by the formula: HOOC-R-NH 2 (D), and 
melt kneading the kneaded product of (C) and (D) with the polycarbonate resin (A). 

w [0033] Still further, there is provided according to the present invention a process for producing a resin composition 
comprising the steps of 

melt kneading the polyolefin resin (C) and the compound represented by the formula: HOOC-R-NH 2 (D), and 
melt kneading the kneaded product of (C) and (D) with the polycarbonate resin (A), the polyolefin resin (B) and 
is the styrene copolymer resin (E) simultaneously or sequentially in an arbitrary order. 

[0034] Still further, there is provided according to the present invention a process for producing a resin composition 
comprising the steps of 

20 melt kneading the polyolefin resin (B) having a melt index at 230°C under a load of 2.16 kg in the range of from 

0.1 to 70 g/10 min.; an acid anhydride; and the compound (D) represented by the formula: 

HOOC-R-NH 2 

25 

wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
group optionally substituted with an alky I group; and 

continuing the melt kneading after adding the polycarbonate resin (A) and the styrene copolymer resin (E) simul- 
30 taneously or sequentially in an arbitrary order. 

[0035] Still further, there is provided according to the present invention a process for producing a resin composition 
comprising the steps of 

35 melt kneading the polycarbonate resin (A) and the compound (D) represented by the formula: 

HOOC-R-NH 2 

40 wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 

group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
group optionally substituted with an alkyl group; and 

continuing the melt kneading after adding at least one component selected from the group consisting of the poly- 
carbonate resin (A); the polyolefin resin (B) having a melt index at 230°C under a load of 2.16 kg in the range of 
45 from 0.1 to 70 g/10 min.; and the polyolefin resin (C) that has been modified with at least one functional group 

selected from the group consisting of epoxy, carboxyl, and an acid anhydride groups, said polyolefin resin having 
a melt index at 230°C under a load of 2.16 kg in the range of from 0.1 to 70 g/10 min. in an arbitrary order. 

[0036] Still further, there is provided according to the present invention a resin composition wherein 

50 

the modified polyolefin resin (C) is the polyolefin resin modified with at least one functional group selected from 
the group consisting of carboxyl and an acid anhydride groups; and 

the resin composition has been produced through reaction of the modified polyolefin resin (C) with the compound 
(D) represented by the formula: 

55 

HOOC-R-NH 2 
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wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
group optionally substituted with an alkyl group, whereby a linkage represented by formula (H): 



H 

C 



10 



CH — CH 2 (H) 



HOOC C N R COOH 

O H 



75 



is produced. 

20 [0037] Still further, there is provided according to the present invention a resin composition wherein 
the modified polyolefin resin (C) is the polyolefin resin modified with epoxy group; and 

the resin composition has been produced through reaction of the modified polyolefin resin (C) with the compound 
(D) represented by the formula: 

25 

HOOC-R-NH 2 



wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
30 group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 

group optionally substituted with an alkyl group, whereby a linkage represented by formula (J): 



35 



40 



55 



(J) 



HO NH— R COOH 



is produced. 



[0038] According to one embodiment of the present invention, there is provided a polycarbonate/jpolyolefin based 
45 resin composition comprising 

40 to 99% by weight of polycarbonate resin (A); 
60 to 0% by weight of polyolefin resin (B); 

0.5 to 60% by weight of polyolefin resin (C) that has been modified with at least one functional group selected from 
so the group consisting of epoxy, carboxyl, and an acid anhydride groups; and 

0.05 to 5% by weight of compound (D) represented by the formula: HCX0C-R-NH 2 wherein R represents at least 
one member selected from the group consisting of an alkene group, an alkylidene group, and an oligomethylene 
group containing 5 or more carbon atoms, and phenylene group and naphthylene group optionally substituted with 
an alkyl group. 



[0039] According to another embodiment of the present invention, there is provided a process for producing such a 

polycarbonate/polyolefin based resin composition by mett kneading the components (A) to (D). 

[0040] According to a further embodiment of the present invention, there is provided a polycarbonate/polyolefin based 
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resin composition comprising 

40 to 99% by weight of polycarbonate resin (A); 
60 to 0% by weight of polyolefin resin (B); 
s 0.5 to 60% by weight of polyolefin resin (C) that has been modified with at least one functional group selected from 

the group consisting of epoxy, carboxyl, and an acid anhydride groups; 

0.05 to 5% by weight of compound (D) represented by the formula: HOOC-R-NH 2 wherein R represents at least 
one member selected from the group consisting of an alkene group, an alkylidene group, and an oligomethylene 
group containing 5 or more carbon atoms, and phenylene group and naphthylene group optionally substituted with 
10 an alkyl group; and 

0.1 to 30% by weight of styrene copolymer (E). 

[0041] According to a further embodiment of the present invention, there is provided a process for producing such 
a polycarbonate/polyolefin based resin composition by melt kneading the components (A) to (E). 
15 [0042] According to a still further embodiment of the present invention, there is provided a process for producing a 
polycarbonate/polyolefin based resin composition comprising the steps of 

(1) reacting 100 parts by weight of a polyolefin resin that has been modified with at least one functional group 
selected from the group consisting of epoxy, carboxyl, and an acid anhydride groups with 0.05 to 5% by weight of 

20 compound represented by the formula: HOOC-R-NH 2 wherein R represents at least one member selected from 

the group consisting of an alkene group, an alkylidene group, and an oligomethylene group containing 5 or more 
carbon atoms, and optionally substituted phenylene and naphthylene groups in a melt kneading machine at a 
temperature in the range of from 180 to 340°C to produce a polyolefin resin that has been modified with the 
compound represented by the formula: HOOC-R-NH 2 ; and 

25 (2) melt kneading 2 to 40 parts by weight of the modified polyolefin resin produced in step (1 ) with 60 to 99 parts 

by weight of a polycarbonate resin having a melt index of from 1 to 30 at a temperature of from 220 to 340°C. 

[0043] According to a still further embodiment of the present invention, there is provided a process for producing a 
polycarbonate/polyolefin based resin composition comprising the steps of 

30 

(1) reacting 100 parts by weight of a polyolefin resin that has been modified with at least one functional group 
selected from the group consisting of epoxy, carboxyl, and an acid anhydride groups with 0.05 to 5% by weight of 
compound represented by the formula: HOOC-R-NH 2 wherein R represents at least one member selected from 
the group consisting of an alkene group, an alkylidene group, and an oligomethylene group containing 5 or more 

35 carbon atoms, and optionally substituted phenylene and naphthylene groups in a melt kneading machine at a 

temperature in the range of from 180 to 340°C to produce a polyolefin resin that has been modified with the 
compound represented by the formula: HOOC-R-NH 2 ; and 

(2) melt kneading 2 to 40 parts by weight of the modified polyolefin resin produced in step (1) with more than 0 to 
20 parts by weight of a polyolefin resin and 60 to 99 parts by weight of a polycarbonate resin having a melt index 

40 of from 1 to 30 at a temperature of from 220 to 340°C. 

[0044] According to a still further embodiment of the present invention, there is provided a glass fiber-reinforced 
polycarbonate resin composition comprising 

45 95 to 60 parts by weight of a polycarbonate resin composition produced by melt kneading 

99 to 85 parts by weight of polycarbonate resin (A); 

1 to 15 parts by weight of polyethylene resin (c) that has been modified with at least one functional group selected 
from the group consisting of an acid, an acid anhydride, and epoxy groups; and 

0.005 to 2.0 parts by weight of compound (D) represented by the formula: HOOC-R-NH 2 wherein R represents at 
50 least one member selected from the group consisting of an alkylidene group and an alkene group containing 5 or 

more carbon atoms, and phenylene group and naphthylene group that are optionally substituted with an alkyl 
group; and 

5 to 40 parts by weight of glass fiber. 

55 [0045] In this embodiment, the modified polyethylene is at least one member selected from the group consisting of 
straight-chain low density polyethylene modified with maleic anhydride, low density polyethylene modified with maleic 
anhydride, and high density polyethylene modified with maleic anhydride. 

[0046] According to a still further embodiment of the present invention, there is provided a molded article produced 
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by melt molding such glass fiber-reinforced polycarbonate resin composition. 

Fig. 1 is an electron microscope photograph of a particle structure showing the dispersion of constituent compo- 
nents of a composition comprising PC (70 wt%) and polypropylene (30 wt%); 
5 Fig. 2 is an electron microscope photograph of a particle structure showing the dispersion of constituent compo- 

nents of a composition obtained by adding 11 -aminoundecanoic acid (1 .8 wt% based on a mixture of PC (70 wt%) 
and maleic anhydride-modified polypropylene (30 wt%) to the mixture; 

Fig. 3 is an electron microscope photograph of a particle structure showing the dispersion of constituent compo- 
nents of a composition obtained by adding 11 -aminoundecanoic acid (1 .8 wt% based on a mixture of PC (70 wt%) 
10 and epoxy-modified polypropylene (30 wt%) to the mixture; 

Fig. 4 is an electron microscope photograph (with 3000 magnifications) of a particle structure showing the disper- 
sion of constituents of a composition obtained by Example 10 (70 wt% PC, 30 wt% modified polypropyrene with 
11 -aminoundecanoic acid); 

Fig. 5 is an electron microscope photograph (with 3000 magnifications) of a particle structure showing the disper- 
15 sion of constituents of a composition obtained by Comparative Example 11 (70 wt% PC, 30 wt% polypropyrene 

without 11 -aminoundecanoic acid); 

Fig. 6 are electron microscope photographs A and B of transmission type showing morphology in the vicinities of 
the surfaces of the ring woldings of Example 24 and comparative Example 17; 

Fig. 7 is a graph showing a variation in linear wear loss of each of the compositions of the examples and the 
20 comparative examples and the known PC/PTFE wear resistant material as a functin of time; 

Fig. 8 is a graph showing an increase (%) in weight of the test piece (Example 36, Comparative Example 21) 
immersed in gasoline as a function of time (minutes); 

Fig. 9 is a graph showing an increase (%) in weight of the test piece (Example 37, Comparative Example 22) 
immersed in gasoline as a function of time (minutes); and 
25 Fig. 10A to 10F are photographs showing test piece surfaces (with 6.5 magnifications) observed after immersion 

in gasoline for 1320 minutes of the test pieces of the compositions of the examples 36(1 0D) and 37(1 OF), the 
comparative examples 21(10C) and 22(1 0E), PC(10A) and PC/PET(10B). 

[0047] [ 1 ] According to the first aspect of the present invention whereby the above-described first object of the present 
30 invention is attained, there is provided resin compositions of the following three embodiments. 
[0048] The resin composition according to the first embodiment is: 

a polycarbonate/polyolefin based resin composition exhibiting an improved polycarbonate/polyolefin compatibility 
prepared by melt kneading 

35 (A) a polycarbonate resin; 

(C) a polyolefin resin as defined above that has been modified with at least one functional group selected from the 
group consisting of epoxy, carboxyl, and an acid anhydride groups; and 

(D) a compound represented by the formula: HOOC-R-NH 2 wherein R represents at least one member selected 
from the group consisting of an alkene group, an alkylidene group, and an oligomethylene group containing 5 or 

40 more carbon atoms, and phenylene group and naphthylene group optionally substituted with an alkyl group. 

[0049] The resin composition according to the second embodiment is: 

a polycarbonate/polyolefin based resin composition exhibiting an improved polycarbonate/polyolefin compatibility 
prepared by melt kneading 

45 

(A) a polycarbonate resin; 

(B) a polyolefin resin as defined above; 

(C) a polyolefin resin as defined above that has been modified with at least one functional group selected from the 
group consisting of epoxy, carboxyl, and an acid anhydride groups; and 

50 (D) a compound represented by the formula: HOOC-R-NH 2 wherein R represents at least one member selected 

from the group consisting of an alkene group, an alkylidene group, and an oligomethylene group containing 5 or 
more carbon atoms, and phenylene group and naphthylene group optionally substituted with an alkyl group. 

[0050] The resin composition according to the third embodiment is: 
55 a polycarbonate/polyolefin based resin composition exhibiting an improved polycarbonate/polyolefin compatibility 

prepared by melt kneading 

(A) a polycarbonate resin; 
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(B) a polyolefin resin as defined above; 

(C) a polyolefin resin as defined above that has been modified with at least one functional group selected from the 
group consisting of epoxy, carboxyl, and an acid anhydride groups; 

(D) a compound represented by the formula: HOOC-R-NH 2 wherein R represents at least one member selected 
s from the group consisting of an alkene group, an alkylidene group, and an oligomethylene group containing 5 or 

more carbon atoms, and phenylene group and naphthylene group optionally substituted with an alkyl group; and 

(E) a styrene copolymer resin. 

[1-1] Components (A) to (E) used for the starting materials in producing the poly carbon at e/polyolef in based resin 
10 compositions of the present invention are described below. 

(A) Polycarbonate resin 

The polycarbonate resin which may be used in the present invention is a thermoplastic aromatic polycar- 
bonate polymer produced by reacting an aromatic hydroxy compound and an optional small amount of poly- 

is hydroxy compound with phosgen, carbonic acid, or a carbonate diester. Exemplary aromatic dihydroxy com- 

pounds include 2,2-bis(4-hydroxyphenyl)propane (bisphenol A), tetramethylbisphenol A, tetrabromobisphenol 
A, bis(4-hydroxyphenyl)-p-diisopropylbenzene, hydroquinone, resorcinol, 4,4'-dihydroxydiphenyl, bis(4-hy- 
droxyphenyl)sulfide, bis(4-hydroxyphenyl)ketone, 1 ,1 -bis(4-hydroxyphenyl)ethane, 1 ,1 -bis(4-hydroxyphenyl) 
cyclohexane, among which the bisphenol A being the preferred in view of the heat resistance, mechanical 

20 strength, and molding properties. Such dihydroxy compound may be used either alone or in combination of 

two or more. Preferred combinations of two or more dihydroxy compounds include bisphenol A with tetrame- 
thylbisphenol A; and bisphenol A with tetrabromobisphenol A. 

The polycarbonate resin used in the present invention may preferably have a melt index in the range of 
from 1 to 30, and more preferably, from 4 to 20. Use of a polycarbonate resin with a melt index of less than 1 

25 may result in poor molding properties, while an excessively high melt index may result in a reduced impact 

strength of the resulting product. 

The polycarbonate resin used in the present invention may contain a crystalline or non-crystalline ther- 
moplastic resin such as polyethylene terephthalate, polybutylene terephthalate, bisphenol polyarytate, 6,6-Ny- 
lon, 6-Nylon or 6,10-Nylon in an amount that would not adversely affect the merits of the present invention, 

30 preferably in an amount of up to 20% by weight, and more preferably in an amount of up to 10% by weight. 

Incorporation of a crystalline resin will result in an improved chemical resistance, and incorporation of a non- 
crystalline resin will result in an improved heat resistance. 

The resin composition of the present invention may contain such polycarbonate resin preferably in an 
amount of from 40 to 99% by weight, and more preferably from 60 to 95% by weight, and most preferably from 

35 80 to 95% by weight. An excessively low content of the polycarbonate resin will result in poor heat resistance 

and impact strength of the resin composition, whereas an excessively large content of the polycarbonate resin 
will result in poor workability upon molding. The molecular weight of the polycarbonate resin is not limited to 
any particular range. However, the polycarbonate resin may preferably have a number average molecular 
weight of from 1 ,000 to 1 00,000, and more preferably, from 5,000 to 40,000 calculated in terms of polystyrene. 

40 The molecular weight lower than such range may adversely affect the impact strength and other physical 

properties of the resin composition, while the molecular weight larger than such range will result in deteriorated 
workability upon molding. However, when the polycarbonate resin is used for the purpose of improving the 
heat resistance, rigidity, and flame retardancy of the polyolefin resin, the content of the polycarbonate resin 
may be not necessarily exceed 40% by weight. 

45 (B) Polyolefin resin 

The polyolefin resins which may be used in the present invention include crystalline polypropylene, crys- 
talline propylene-ethylene block or random copolymer, low density polyethylene, high density polyethylene, 
linear low density polyethylene, ultra-high molecular weight polyethylene, ethylene-propylene random copol- 
ymer and ethylene-propylene-diene copolymer. Among such polyolefin resins, the preferred are the crystalline 

50 polypropylene, the crystalline propylene-ethylene copolymer, the low density polyethylene, the high density 

polyethylene, the linear low density polyethylene, and the ultra-high molecular weight polyethylene. 

The resin composition of the present invention may contain the polyolefin resin preferably in an amount 
of from 60 to 0% by weight, more preferably from 60 to 0.1% by weight, still more preferably from 50 to 3% 
by weight, and most preferably from 20 to 3% by weight. An excessively large content of the polycarbonate 

55 resin will result in reduced heat resistance. The polyolefin resin has a melt index (at 230°C, under a load of 

2.16 kg) of from 0.1 to 70 g/10 min., and preferably, from 0.5 to 30 g/10 min. The melt index lower than such 
range will result in deteriorated molding workability, whereas the melt index higher than such range will result 
in poor physical properties, in particular, poor impact strength of the resin composition. However, when the 
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resin composition is provided for the purpose of improving the heat resistance, rigidity, and flame retardancy 
of the polyolefin resin, the content of the polyolefin resin may exceed 60% by weight of the resin composition. 

(C) Polyolefin resin modified with at least one functional group selected from the group consisting of epoxy, 
carboxyl, and an acid anhydride groups 

The modified polyolefin resin used in the present invention is not limited to any particular species, and it 
may be any polyolefin resin described in the above (3) to which an unsaturated monomer containing epoxy, 
carboxyl, or an acid anhydride group is copolymerized. 

Exemplary e poxy-containing unsaturated monomers include glycidyl methacrylate, butylglycidyl malate, 
butylglycidyl fumarate, propylglycidyl malate, glycidyl acrylate and N-[4-(2,3-epoxypropoxy)-3,5-dimethylben- 
zyl]acrylamide. Among these, the preferred are glycidyl methacrylate and N-[4-(2,3-epoxypropoxy)- 

3.5- dimethylbenzyl]acrylamide in view of their price and availability. 

Exemplary carboxyl-containing unsaturated monomers include acrylic acid, methacrylic acid and maleic 
acid. Exemplary unsaturated monomers containing an acid anhydride group are maleic anhydride, itaconic 
anhydride and citraconic anhydride. Among these, acrylic acid and maleic anhydride are the preferred in view 
of their reactivity and availability. 

The unsaturated monomer containing epoxy, carboxyl, or an acid anhydride group may be copolymerized 
with the polyolefin resin by any desired means. Exemplary means include melt kneading of the polyolefin resin 
and the unsaturated monomer in a twin screw extruder, a Banbury mixer or a kneader in the presence or 
absence of a radical initiator, and copolymerization by the copresence of the monomer constituting the poly- 
olefin with the unsaturated monomer containing epoxy, carboxyl, or acid anhydride. The content of the un- 
saturated monomer is in the range of from 0.01 to 10% by weight, and preferably, from 0.1 to 5% by weight 
of the modified polyolefin resin. The content of the unsaturated monomer lower than such range is insufficient 
to improve the delamination resistance of the resulting resin composition, and the content in excess of such 
range will adversely affect such properties as long-term heat resistance. 

The content of the polyolefin resin modified with epoxy, carboxyl, or an acid anhydride group is preferably 
in the range of from 0.5 to 60% by weight, more preferably, from 0.5 to 30% by weight, and most preferably, 
from 0.5 to 20% by weight of the resin composition of the present invention. The content of the modified 
polyolefin resin lower than such range will result in a reduced polycarbonate/polyolefin compatibility of the 
resulting resin composition, leading to susceptibility for delamination. The content in excess of such range will 
adversely affect such properties as heat resistance. However, when the resin composition is provided for the 
purpose of improving the heat resistance, rigidity, and flame retardancy of the polyolefin resin, the content of 
the modified polyolefin resin may exceed 60% by weight of the resin composition. 

(D) Compound represented by the formula: HOOC-R-NH 2 

In the compound represented by the formula: HOOC-R-NH 2 used in the present invention, R represents 
a structural unit selected from an alkene group, an alkylidene group, and an oligomethylene group containing 
5 or more carbon atoms, and phenylene group and naphthylene group. Upper limit in the number of carbon 
atoms contained in such compound is not limited to any particular number. However, such compound may 
preferably contain up to 20 carbon atoms, and more preferably, up to 12 carbon atoms. The compound con- 
taining an excessively large number of carbon atoms is difficult to obtain in an industrial scale, and will result 
in poor heat resistance of the resulting compound. The alkylidene group may be linear, branched or alicyclic. 
The phenylene group may be p-phenylene, m-phenylene, or o-phenylene. The naphthylene group may be 

2.6- naphthylene group, 2,7-naphthylene group, 1,5-naphthylene group, 1,8-naphthylene group, or 4,4'-diphe- 
nylene group. The phenylene group and the naphthylene group may be optionally substituted with an alkyl 
group, carboxyl group, a halide, amino group, and an alkoxy group. 

Exemplary such compounds include 6-aminocaproic acid, 7-aminoheptanoic acid, 8-aminooitanoic acid, 
11-aminoundecanoic acid, p-aminobenzoic acid, m-aminobenzoic acid, 2-amino-6-naphthalenecarboxylic ac- 
id, 2-amino-7-naphthalenecarboxylic acid. 

The content of the compound represented by the formula: HOOC-R-NH 2 may be in the range of from 0.05 
to 5% by weight, preferably from 0.05 to 4% by weight, and more preferably, from 0.05 to 2% by weight of the 
resin composition of the present invention. An excessively low content of such compound will result in an 
insufficient compatibility of the resin components, and hence, in delamination. An excessively large content 
of such compound will particularly result in the reduced molecular weight of the polycarbonate component, 
leading to the poor impact strength of the resulting composition. 

(E) Styrene copolymer 

The styrene copolymer used in the present invention may be a copolymer of styrene with an olefin or 
butadiene, which is either a block, a graft, or an alternating copolymer. Exemplary block copolymers include 
styrene-ethylene/propylene copolymer, styrene-butadiene-styrene copolymer and styrene-ethylene/butylene- 
styrene copolymer. Exemplary grafted copolymers include polystyrene-grafted polypropylene, polystyrene/ 
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polyacrylonitrile-grafted polypropylene, polystyrene-grafted low density polyethylene and poly sty rene/poly- 
acrylonitrile-grafted low density polyethylene. Exemplary alternating copolymers include styrene-butadiene 
copolymer. 

The content of the styrene copolymer is in the range of from 0.1 to 30% by weight, and preferably, from 
s 0.5 to 10% by weight. When the content of the styrene copolymer is lower than such range, effect of the 

addition would not be significant, and when the content is in excess of such range, heat resistance and flexural 
rigidity of the resulting resin would be reduced. 

The resin composition of the present invention may include various components other than the above- 
described components in an amount that would not interfere with the merits of the present invention. Exemplary 
10 such additional components that may be added include other thermoplastic and non-thermoplastic resin com- 

ponents, elastomers, pigments and organic and inorganic fillers. Examples of the thermoplastic resins are 
polyethylene terephthalate, polybutyiene terephthalate, Nylon, modified PPO, polystyrene, liquid crystal resin 
and Teflon. Examples of the resin components that are not thermoplastic include silicone oil. Examples of the 
inorganic fillers are alamid fiber, carbon fiber, talc, mica, calcium carbonate and potassium titanate whisker. 
15 The resin composition of the present invention may further comprise a flame retardant, a plasticizer, an anti- 

oxidant, or other additives that are generally added to a thermoplastic resin. Such additives may be used in 
appropriate amounts. 

[1-2] The resin composition comprising (A), (C) and (D) according to the first embodiment exhibits an improved 
20 polycarbonate/polyolefin compatibility, and therefore, the properties inherent to the polycarbonate can be readily 

balanced with the properties inherent to the polyolefin. The product produced therefrom exhibits reduced delam- 
ination. 

[1-3] The resin composition comprising (A), (B), (C) and (D) according to the second embodiment has excellent 
heat resistance, mechanical strength, and surface properties (no delamination). 
25 [1-4] The resin composition comprising (A), (B), (C), (D) and (E) according to the third embodiment has excellent 

heat resistance, mechanical strength, and surface properties (improved delamination resistance) comparable to 
those of the resin composition according to the second embodiment, as well as improved impact resistance and 
molding properties. 

[1-5] The favorable resin composition according to the present invention that comprises 

30 

component (A) in an amount of preferably from 40 to 99% by weight, more preferably from 60 to 95% by 
weight, and most preferably from 80 to 95% by weight; 

component (B) in an amount of preferably from 60 to 0% by weight, more preferably from 50 to 0. 1 % by weight, 
still more preferably from 50 to 3% by weight, and most preferably from 20 to 3% by weight; 
35 component (C) in an amount of preferably from 0.5 to 60% by weight, more preferably from 0.5 to 30% by 

weight, and most preferably from 0.5 to 20% by weight; and 

component (D) in an amount of preferably from 0.05 to 5% by weight, more preferably from 0.05 to 4% by 
weight, and most preferably from 0.05 to 2% by weight; has well balanced mechanical strength, heat resist- 
ance, wear resistant properties, and solvent resistance. 

40 

[0051] Such resin composition may further comprise optional component (E) in an amount of preferably from 0.1 to 
30% by weight, more preferably from 0.5 to 10% by weight, and most preferably from 0.5 to 5% by weight. 
[0052] The favorable resin composition according to the present invention that comprises 

45 component (A) in an amount of preferably from 1 to 99% by weight, more preferably from 1 to 60% by weight, and 

most preferably from 3 to 20% by weight; 

component (B) in an amount of preferably from 98 to 0% by weight, more preferably from 90 to 0% by weight, and 
most preferably from 10 to 0% by weight; 

component (C) in an amount of preferably from 0.5 to 99% by weight, more preferably from 10 to 95% by weight, 
50 and most preferably from 20 to 90% by weight; and 

component (D) in an amount of preferably from 0.05 to 5% by weight, more preferably from 0.05 to 4% by weight, 
and most preferably from 0.05 to 2% by weight; has highly improved solvent resistance. 

Such resin composition may further comprise optional component (E) in an amount of preferably from 0.1 to 30% 
by weight, more preferably from 0.5 to 10% by weight, and most preferably from 0.5 to 5% by weight. 

55 

[0053] [2] According to the second aspect of the present invention whereby the above-described second object of 
the present invention is attained, there is provided processes for producing resin compositions according to the first 
aspect of the present invention. 
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[0054] The components (A) to (E) used in such processes have been described in the above [1]. The processes for 
producing resin compositions of the present invention are characterized in that the process advances via the reaction 
stages of production of a precursor of a compatibilizer for the polycarbonate resin (A) and the polyolefin resin (B) by 
melt kneading; and production of the compatibilizer for the polycarbonate resin (A) and the polyolefin resin (B) by melt 

5 kneading of the precursor with the polycarbonate resin (A). The latter reaction stage wherein the compatibilizer is 
produced may be carried out either subsequent to or simultaneously with the former reaction stage wherein the com- 
patibilizer precursor is produced. It is also possible to simultaneously conduct the production of the compatibilizer 
precursor and the production of the compatibilizer in the course of the production of the resin composition of the present 
invention. The compatibilizer precursor and the compatibilizer will be described later. 

10 [0055] More illustratively, when the modified polyolefin resin (C) used is the polyolefin resin modified with at least 
one functional group selected from the group consisting of carboxyl and an acid anhydride groups, the process of the 
present invention advances through the reaction stages of 

reaction of the carboxyl- or acid anhydride-modified polyolefin resin (C) with the compound (D) represented by the 
is formula: HOOC-R-NH 2 , in which the linkage represented by formula (H): 



20 
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30 having the functional moiety (H) is formed; and 

reaction of such moiety (H) with the polycarbonate resin (A). 

[0056] When the modified polyolefin resin (C) used is the polyolefin resin modified with epoxy group, the process of 
the present invention advances through the reaction stages of 



reaction of the epoxy-modified polyolefin resin (C) with the compound (D) represented by the formula: HOOC-R- 
NH 2 , in which the linkage represented by formula (J): 



I I 



(J) 



HO NH — R COOH 



having the functional moiety (J) is formed; and 

reaction of such moiety (J) with the polycarbonate resin (A). 

[0057] Accordingly, in the production of the resin compositions of the present invention, 



the precursor of the compatibilizer for the polycarbonate resin (A) and the polyolefin resin (B); and . 
the compatibilizer formed from such compatibilizer precursor are formed as intermediates, whose definitions are 
55 given below. Production of the resin composition of the present invention through formation of functional moiety 

(H) is preferred in view of the minimized unfavorable side reaction. 
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Precursor of the compatibilizer for the polycarbonate resin (A) and the polyolefin resin (B) 

[0058] The compatibilizer precursor is produced through the reaction of 

5 (C) a polyolefin resin that has been modified with at least one functional group selected from the group consisting 

of epoxy, carboxyl, and an acid anhydride groups; and 

(D) a compound represented by the formula: HOOC-R-NH 2 wherein R represents at least one member selected 
from the group consisting of an alkene group, an alkylidene group, and an oligomethylene group containing 5 or 
more carbon atoms, and phenylene group and naphthylene group optionally substituted with an alkyl group. 

10 

Compatibilizer for the polycarbonate resin (A) and the polyolefin resin (B) 
[0059] The compatibilizer is produced through the reaction of 

15 (A) a polycarbonate resin; 

(C) a polyolefin resin that has been modified with at least one functional group selected from the group consisting 
of epoxy, carboxyl, and an acid anhydride groups; and 

(D) a compound represented by the formula: HOOC-R-NH 2 wherein R represents at least one member selected 
from the group consisting of an alkene group, an alkylidene group, and an oligomethylene group containing 5 or 

20 more carbon atoms, and phenylene group and naphthylene group optionally substituted with an alkyl group. 

[0060] Since such intermediates are formed in the melt kneading of the starting materials, the resin composition of 
the present invention would undergo a sufficient polymer alloying to exhibit improved compatibility, as if the polycar- 
bonate resin and the polyolefin resin had undergone graft polymerization. Such reaction can be promoted simultane- 
25 ously with the mixing of various starting materials in a twin screw extruder through so called reactive processing. 
Production efficiency of a quite high level is thereby attained. 

[0061] The reason for the compatibility of the compatibilizer produced in the present invention to serve an efficient 
compatibilizer for the polycarbonate and the polyolefin is estimated as follows. 

[0062] The -NH 2 group in the component (D) reacts with the carboxyl group or the acid anhydride group in the 
30 component (C) to form amide bond, or alternatively, with the epoxy group in the component (C) to form amino bond, 
and the component (D) would then become added to the component (C) and the carboxyl group in the component (D) 
would become incorporated into the component (C) with the intervening amide or amino bond. The carboxyl group in 
the component (D) that has been incorporated into the component (C) then reacts with the carboxyl group in the 
component (A), and then, a polycarbonate-grafted polyolefin wherein the polycarbonate (A) and the component (C) 
35 are linked by ester bond; polycarbonate having terminal hydroxy I group; and C0 2 are formed by decomposition. The 
thus formed polycarbonate-grafted polyolefin has the polycarbonate moiety and the polyolefin moiety within its mole- 
cule, and therefore, the polycarbonate-grafted polyolefin may serve an effective compatibilizer for the polycarbonate/ 
polyolefin -based resin composition. 

[0063] The compatibilizer of the highest effectivity may be obtained by reacting a stoichiometric amount of the com- 
40 ponent (C) in terms of its functional groups, the component (D) and the component (A), and by using the component 
(A) and the polyolefin in the component (C) of higher polymerization degrees. 

[0064] In the production of the resin compositions of the present invention, melt kneading of the starting materials 
to promote the polymer alloying may be carried out with e.g. a single screw extruder, a twin screw extruder, kneader 
or Brabender. Use of a twin screw extruder is preferable for the efficiency of the alloying. The reaction, namely, the 
45 rnelt kneading may preferably be carried out at a temperature in the range of from 265 to 380°C, and more preferably, 
from 270 to 340°C. 

[0065] The melt kneading temperature of lower than 265°C is insufficient to promote sufficient compatibilization 
between the polycarbonate resin and the polyolefin resin, and the resulting resin composition would be susceptible for 
delamination upon molding. The melt kneading temperature of higher than 380° C would result in thermal decomposition 

50 of the resin composition, and the resulting product would exhibit poor mechanical properties. 

[0066] If desired, some of the starting materials may be preliminarily melt kneaded before the addition to the melt 
kneader of the remaining starting materials. For example, a portion of the polycarbonate resin (A) and the compound 
(D) represented by the formula: HOOC-R-NH 2 may be preliminarily melt kneaded before the addition of the remaining 
starting materials. In such case, the compatibilizer precursor would be formed during the preliminary melt kneading, 

55 and in the subsequent melt kneading, such compatibilizer precursor converted into the compatibilizer would be blended 
with the polycarbonate resin (A) and the optional styrene copolymer (E) to form the matrix of the resulting resin com- 
position, in which the polyolefin resin is dispersed in micro particulate composite. The polyolefin particles may preferably 
have a microscopically determined average particle size in the range of from 0.1 jam to 5 urn, and an average aspect 
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ratio (major axis/minor axis) of up to 5. 

[0067] Next, the reaction stages characteristic to the present invention are described. 

[0068] (1 ) The step wherein the polyolefin resin (C) that has been modified with at least one functional group selected 
from the group consisting of epoxy, carboxyl, and an acid anhydride groups is modified by the compound (D) repre- 

s sented by the formula: HOOC-R-NH 2 to produce the precursor for the polycarbonate/polyolefin compatibilizer. 

[0069] In this step, 100% by weight of the polyolefin resin (C) that has been modified with at least one functional 
group selected from the group consisting of epoxy, carboxyl, and an acid anhydride groups is uniformly mixed with the 
compound (D) represented by the formula: HOOC-R-NH 2 preferably used in an amount of from 0.05 to 5% by weight 
in Henschel mixer, and the mixture is fed to a melt kneader such as a twin screw extruder or a kneader machine wherein 

10 the mixture is melt kneaded at a temperature preferably in the range of from 180 to 340°C. 

[0070] When the amount of the compound (D) represented by the formula: HOOC-R-NH 2 is less than 0.05% by 
weight, the improvement in the polycarbonate/polyolefin compatibility would be insufficient. Amount of the compound 
(D) in excess of 5% by weight would adversely affect the heat resistance of the resulting product. The reaction tem- 
perature (kneading temperature) below the above-specified range would result in an excessively low reaction rate, and 

is hence, in an insufficient reaction, while the reaction temperature in excess of such range would result in significant 
deterioration of the resin composition to result in significantly poor physical properties of the resulting product. 
[0071] (2) The step wherein the polycarbonate/polyolefin compatibilizer precursor produced in step (1 ) is melt knead- 
ed with the polycarbonate resin, and optionally, with the polyolefin resin. 

[0072] In this step, the HOOC-R-NH 2 -modified polyolefin resin produced in step (1) preferably in an amount of from 
20 2 to 40% by weight; the polyolefin resin preferably in an amount of from 0 to 20% by weight; and the polycarbonate 
resin preferably in an amount of from 60 to 99% by weight are preliminarily mixed in Henschel mixer to form a uniform 
mixture, and the resulting mixture is fed to e.g. a twin screw extruder or a kneader machine wherein the mixture is melt 
kneaded at a temperature preferably in the range of from 220 to 340° C. 

[0073] When the amount of the compatibilizer precursor blended is less than the above-specified range, the com- 
25 patibility would not be sufficiently improved. On the other hand, an excessively large amount of the compatibilizer 
precursor would adversely affect the heat resistance of the resulting product. The amount used of the polycarbonate 
resin less than the above-specified range would result in poor heat resistance of the resulting product, while excessive 
use of the polycarbonate resin would result in poor organic solvent resistance. The kneading temperature below the 
above-specified range would result in an insufficient melting of the resin components to interfere with the uniform 
30 dispersion of the components, while the kneading temperature in excess of such range would result in significant 
deterioration of the resin composition to result in significantly poor physical properties of the resulting product. 
[0074] The processes for producing the resin compositions of the present invention according to the second aspect 
of the present invention include the following seven embodiments. 

35 [2-1] In the production process according to the first embodiment, the resin composition is produced by melt knead- 

ing the predetermined amounts of the components (A) to (D) and the optional component (E). 

The resin production by such procedure is simple, and therefore, favorable in view of the low production cost. 
[2-2] In the production process according to the second embodiment, the resin composition is produced by melt 
kneading the compatibilizer precursor as describe above with the polycarbonate resin (A). 

40 The resin production by such procedure has the merit of a suppressed decomposition of the polycarbonate 

resin, and the resulting product would have an improved impact strength. 

[2-3] In the production process according to the third embodiment, the resin composition is produced by melt 
kneading the compatibilizer precursor as described above with the polycarbonate resin (A), the polyolefin resin 
(B) and the styrene copolymer resin (E) simultaneously or sequentially in an arbitrary order. 
45 Production of the resin composition by such procedure is convenient for regulating the polycarbonate/polyolefin 

compatibility, and hence, for regulating the properties of the resulting product. 

[2-4] In the production process according to the fourth embodiment, the resin composition is produced by melt 
kneading the compatibilizer as described above with the polycarbonate resin (A). 

Production of the resin composition by such procedure is also convenient for regulating the polycarbonate/ 

50 polyolefin compatibility, and hence, for regulating the properties of the resulting product. 

[2-5] In the production process according to the fifth embodiment, the resin composition is produced by melt knead- 
ing the compatibilizer as described above with the polycarbonate resin (A), the polyolefin resin (B) and the styrene 
copolymer resin (E) simultaneously or sequentially in an arbitrary order. 

Production of the resin composition by such procedure is also convenient for regulating the polycarbonate/ 

55 polyolefin compatibility, and hence, for regulating the properties of the resulting product. 

[2-6] In the production process according to the sixth embodiment, the resin composition is produced by melt 
kneading the polyolefin resin (B), an acid anhydride, and the compound (D) represented by the formula: HOOC- 
R-NH 2 wherein R represents at least one member selected from the group consisting of an alkene group, an 
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alkyhdene group, and an oligomethylene group containing 5 or more carbon atoms, and phenyiene group and 
naphthylene group optionally substituted with an alkyl group; and continuing the melt kneading after adding the 
polycarbonate resin (A) and the styrene copolymer resin (E) simultaneously or sequentially in an arbitrary order. 
The resin production by such procedure has the merit of a suppressed decomposition of the polycarbonate 

5 resin, and the resulting product would have an improved impact strength. 

[2-7] In the production process according to the seventh embodiment, the resin composition is produced by melt 
kneading the polycarbonate resin (A) and the compound (D) represented by the formula: HOOC-R-NH 2 wherein 
R represents at least one member selected from the group consisting of an alkene group, an alkylidene group, 
and an oligomethylene group containing 5 or more carbon atoms, and phenyiene group and naphthylene group 

10 optionally substituted with an alkyl group; and continuing the melt kneading after adding at least one component 

selected from the group consisting of the polycarbonate resin (A), the polyolefin resin (B), and the polyolefin resin 
(C) that has been modified with at least one functional group selected from the group consisting of epoxy, carboxyl, 
and an acid anhydride groups in an arbitrary order. 

The resin production by such procedure has the merit of an improved polycarbonate/polyolefin compatibility, 

is and the resulting product would exhibit an improved resistance to delamination. 

[0075] The resin compositions of the present invention may be molded into desired products by any of the conven- 
tional procedures used in molding thermoplastic resins, for example, injection molding, blow molding, sheet forming, 
laminate molding, and stamping, among which the injection molding being preferred. 

20 [0076] When the process for producing the resin composition of the present invention is employed, a polycarbonate/ 
polyolefin based resin composition with excellent heat resistance, mechanical strength, and appearance (with no dela- 
mination) may be produced from readily available starting materials at a high production efficiency. Such excellent 
physical and surface properties may be attributed to the improved polycarbonate/polyolefin compatibility through chem- 
ical reaction between the components (C) and (D). The improved polycarbonate/polyolefin compatibility through chem- 

25 ical reaction between the components (C) and (D) is manifested by the microphotographs of the cross section, as will 
be described later. 

[0077] [3] According to the third aspect of the present invention whereby the above -described third object of the 
present invention is attained, there is provided molded materials with improved wear resistant properties. 
[0078] Such molded materials are produced by melt molding the resin compositions according to the first aspect of 
30 the present invention described in the above [1]. The molded materials with improved wear resistant properties ac- 
cording to this aspect of the invention also has excellent heat resistance, mechanical properties, and flame retardancy, 
and may be produced in an inexpensive manner. 

[0079] The resin composition employed for the production is not particularly limited. Preferable resin composition 
employed comprises 

35 

99 to 85% by weight, and preferably, 98 to 90% by weight of the polycarbonate (A); 

1 to 15% by weight, and preferably, 2 to 10% by weight of the modified polyolefin (C); and 

0.05 to 2% by weight, and preferably, 0.1 to 2% by weight of the compound (D) represented by the formula: HOOC- 

R-NH 2 . 

40 

[0080] The resin composition may further comprise the polyolefin (B) preferably in an amount of from 1 to 5% by 
weight in addition to the component (A), (C) and (D). The component (B) contributes for the improvement in the molding 
properties of the resin composition. 

[0081] If desired, the resin composition may further comprise the styrene copolymer resin (E) preferably in an amount 
45 of from 1 to 5% by weight. The component (E) contributes for the improvement in the impact strength of the molded 
material. 

[0082] The polycarbonate/polyolefin based resin composition employed for producing the molded material with im- 
proved wear resistant properties may be produced by blending the polycarbonate (A), the modified polyolefin (C); and 
the compound (D) represented by the formula: HOOC-R-NH 2 in the blending ratio of: 

so 

99 to 85% by weight of (A); 

1 to 15% by weight of (C); and 
0.05 to 2% by weight (D); 

55 Preferable blending ratio is: 

98 to 90% by weight of (A); 

2 to 10% by weight of (C); and 



16 



EP 0 673 949 B1 



0.1 to 1% by weight of (D). 

The most preferable blending ratio is 

5 93 to 97% by weight of (A); 

3 to 7% by weight of (C); and 
0.2 to 1 .0 % by weight of (D). 

[0083] When the content of the polycarbonate resin (A) exceeds 99% by weight, the content of the modified polyolefin 
10 (C) would be reduced to result in poor wear resistant properties. When the content of the modified polyolefin (C) exceeds 
15% by weight, the resulting resin composition would exhibit somewhat reduced polycarbonate/polyolefin compatibility 
as well as poor heat resistance. The content of the compound (D) of less than 0.05% by weight would result in insufficient 
wear resistant properties, while the content in excess of 2% by weight would induce a reaction between the compound 
(D) and the polycarbonate to particularly result in the reduced molecular weight of the polycarbonate. Such reduction 
15 in the molecular weight of the polycarbonate component would invite reduced impact strength of the resulting product. 
[0084] The modified polyolefin (C) may preferably be a modified polyethylene. 

[0085] The modified polyethylene used in this aspect of the invention is not limited to any particular species so long 
as the modified polyethylene is e.g. high density polyethylene, low density polyethylene or straight-chain low density 
polyethylene having copolymerized therewith an unsaturated monomer containing an acid, an acid anhydride, or epoxy 

20 group. Exemplary unsaturated monomers containing an acid include acrylic acid, methacrylic acid, maleic acid and 
cyclohexenedicarboxylic acid. Exemplary acid anhydride groups include maleic anhydride, itaconic anhydride, citra- 
conic anhydride and cyclohexenedicarboxylic anhydride. Exemplary preferable epoxy-containing unsaturated mono- 
mers include glycidyl methacrylate, butylglycidyl malate, butylglycidylfumarate, propylglycidyl malate, glycidyl acrylate 
and N-[4-(2,3-epoxypropoxy)-3,5-dimethylbenzyl]acrylamide. 

25 [0086] The unsaturated monomer containing an acid, an acid anhydride, or epoxy group may be copolymerized with 
e.g. the high density polyethylene, the low density polyethylene or the straight-chain low density polyethylene by any 
desired means. Exemplary means include melt kneading of the polyethylene resin with the unsaturated monomer in 
e.g. a twin screw extruder, a Banbury mixer or a kneading machine in the presence or absence of a radical initiator, 
and copolymerization by the copresence of the monomer constituting the polyethylene with the unsaturated monomer 

30 containing epoxy, carboxyl, or acid anhydride. 

[0087] Preferably, the acid, the acid anhydride, or the epoxy group may be present at a content in the range of from 
0.01 to 10% by weight of the polyethylene resin. A content lower than such range would result in insufficient wear 
resistant properties of the resulting product, and a content in excess of such range would induce such problems as 
coloring of the material. The content of the polyethylene resin modified with an acid, an acid anhydride or epoxy group 

35 is in the range of from 1 to 15% by weight, preferably from 2 to 10% by weight, and more preferably, from 3 to 7% by 
weight of the resin composition of the present invention. A content of the modified polyethylene resin lower than such 
range will result in insufficient wear resistant properties, whereas a content in excess of such range will result in a 
reduced resistance to delamination. 

[0088] The polyethylene used in producing the modified polyethylene may preferably be straight-chain low density 
40 polyethylene, low density polyethylene, or high density polyethylene; and more preferably, straight-chain low density 

polyethylene or low density polyethylene; and most preferably, straight-chain low density polyethylene. Use of the 

preferred polyethylene is effective in improving the wear resistant properties of the resulting product. 

[0089] The modified polyethylene employed is not limited in terms of its molecular weight. However, the modified 

polyethylene may preferably have a melt index, Ml in the range of from 0.1 to 20, and more preferably, from 0.2 to 10. 
45 Use of the modified polyethylene with a melt index lower than such range would result in poor molding properties, and 

use of the modified polyethylene with a melt index in excess of such range would result in insufficient wear resistant 

properties of the resulting product. 

[0090] The molded material having improved wear resistant properties according to the third aspect of the present 
invention may be prepared by blending the structural units as described above in the predetermined amount; melt 

50 kneading the mixture to produce the resin composition; and melt molding the resin composition. The thus molded 
material has excellent wear resistant properties, mechanical strength, and heat resistance in a good balance. The 
mechanism through which such favorable balanced properties are invited is not definitely found out. However, it is 
estimated that reaction of the compound (D) represented by the formula: HOOC-R-NH 2 with the polycarbonate resin 
(A) and the modified polyolefin resin (C) has invited the improved compatibility between the polycarbonate resin (A) 

55 and the modified polyolefin resin (C), leading to the improved wear resistant properties and the mechanical strength. 
[0091] In an exemplary production process, the starting materials may be uniformly mixed in a blender such as 
Henschel mixer, ribbon blender, or twin-cylinder blender, and the resulting mixture may be melt kneaded in a single or 
twin screw extruder, a kneader machine, Banbury mixer, or Brabender Plasti-Corder. It is also possible to preliminarily 



17 



EP 0 673 949 B1 



melt knead two of the starting materials, and add the remaining material afterwards. Particularly preferred is the process 
wherein the modified polyolefin resin (C) and the compound (D) represented by the formula: HOOC-R-NH 2 are pre- 
liminarily melt kneaded, and the polycarbonate resin (A) is added afterwards. Impact strength of the molded article 
would be improved by adopting such a process. The improved impact strength is probably attained by inhibition in the 
5 molecular weight reduction of the polycarbonate resin (A) caused by the reaction between the modified polyolefin resin 

(C) and the compound (D) represented by the formula: HOOC-R-NH 2 . 

[0092] The molded material according to this aspect of the invention may be prepared by melt molding the above- 
described resin composition by any of the conventional procedures used in molding thermoplastic resins, for example, 
injection molding, blow molding, sheet forming, laminate molding, and press molding, among which the injection mold- 
10 ing being preferred. The injection molding may be carried out at a melt temperature of from 240 to 360° C and a mold 
temperature of from 40 to 130°C. 

[0093] In the molded material according to this aspect of the present invention, the polyethylene is preferably dis- 
persed in particulate form in the polycarbonate, and the particulate polyethylene present in the region from the material 
surface to a depth of 20 urn may preferably have an average aspect ratio (major axis/minor axis) of up to 5. When the 
15 aspect ratio of the particulate polyolefin is in excess of 5, the resulting product will have insufficient wear resistant 
properties, probably due to the increased abrasion caused by its laminar, peelable surface structure. The preferable 
dispersion of the polyethylene in the polycarbonate as described above may be attained when the amount blended of 
the polycarbonate resin is 90% by weight or more, the modified polyethylene is up to 10% by weight, and the compound 

(D) represented by the formula: HOOC-R-NH 2 is 0.05 to 2.0% by weight. However, the microphase structure may 
20 become altered by such factors as molding temperature, injection speed, and cooling rate. 

[0094] The molded materials according to this aspect of the present invention may further include inorganic fillers 
such as glass fiber, carbon fiber, alamid fiber, talc, mica or calcium carbonate at a content that would not adversely 
affect the merits of the invention. Inclusion of e.g. glass fiber, carbon fiber or alamid fiber is particularly preferred for 
improving flexural rigidity and wear resistant properties of the resulting product. Inclusion of additives such as silicone 

25 oil, ultra-high molecular weight polyethylene powder, unmodified polyethylene, homopolypropylene, polyethylene-poly- 
propylene copolymer or molybdenum compounds is also preferable for improving the. wear resistant properties of the 
resulting product. The molded material may also contain additives such as a flame retardant, a plasticizer or an anti- 
oxidant that are generally added to a thermoplastic resin, which are used in appropriate amounts. 
[0095] The molded material according to this aspect of the present invention with improved wear resistant properties 

30 may be used for e.g. the parts of office automation equipment, household appliance, and medical equipment. Use for 
such parts as gear, cum, and bearing is particularly preferred. 

[0096] [4] According to the fourth aspect of the present invention whereby the above-described fourth object of the 
present invention is attained, there is provided molded materials with improved solvent resistance. 
[0097] Such molded materials with improved solvent resistance are produced by melt molding the resin compositions 
35 according to the first aspect of the present invention described in the above [1]. The molded materials with improved 
solvent resistance according to this aspect of the invention also has excellent heat resistance, mechanical properties, 
and flame retardancy, and may be produced in an inexpensive manner. 

[0098] The resin composition employed for the production is not particularly limited. The resulting product will have 
well balanced mechanical strength, heat resistance and solvent resistance when the resin composition comprises 

40 

99 to 85% by weight, and preferably, 98 to 90% by weight of the polycarbonate (A); 

1 to 1 5% by weight, and preferably, 2 to 1 0% by weight of the modified polyolefin (C); and 

0.05 to 2% by weight, and preferably, 0. 1 to 2% by weight of the compound (D) represented by the formula: HOOC- 

R-NHo. 

45 

[0099] The resin composition may further comprise the polyolefin (B) preferably in an amount of from 1 to 5% by 
weight in addition to the component (A), (C) and (D). The component (B) contributes for the improvement in the molding 
properties of the resin composition. If desired, the resin composition may further comprise the styrene copolymer resin 

(E) preferably in an amount of from 1 to 5% by weight. The component (E) contributes for the improvement in the 
50 impact strength. 

[0100] The modified polyolefin (C) used in this aspect of the invention may preferably be polypropylene modified 
with maleic anhydride, straight-chain low density polyethylene modified with maleic anhydride , low density polyethylene 
modified with maleic anhydride, or high density polyethylene modified with maleic anhydride in view of their availability 
at a relatively low price. 

55 [0101] The molded material according to this aspect of the present invention may further include inorganic fillers 
such as glass fiber, carbon fiber, alamid fiber, talc, mica or calcium carbonate at a content that would not adversely 
affect the merits of the invention. The molded material may also include an unmodified polyolefin such as homopoly- 
propylene, polyethylene-polypropylene block copolymer, polyethylene-polypropylene random copolymer, high density 
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polyethylene, low density polyethylene, straight-chain low density polyethylene, ultra-high molecular weight polyeth- 
ylene powder or polymethylpentene. The molded material may also contain additives such as a flame retardant, a 
plasticizer or an antioxidant that are generally added to a thermoplastic resin, which are used in appropriate amounts. 
[0102] In the molded material with improved solvent resistance according to this aspect of the present invention, the 
5 polyolefin is preferably dispersed in the polycarbonate matrix phase in microparticulate phase, and the particulate 
polyolefin present in the region from the material surface to a depth of 20 jam may preferably have an average particle 
size in the range of from 0.1 to 3 u.m and an average aspect ratio (major axis/minor axis) of up to 5. Such microphase 
structure results in the mechanical strength and the heat resistance of the material in good balance with the solvent 
resistance. 

10 [0103] The process for producing the resin composition used is not limited to any particular procedure, and use of 
the procedure described in the above [2-6] is preferred in view of the impact strength of the material. 
[0104] The process employed for the melt molding is not particularly limited, and injection molding at a melt temper- 
ature of from 240 to 360°C and a mold temperature of from 40 to 130°C is preferred. 

[0105] The molded material with improved solvent resistance according to this aspect of the present invention may 
15 be used for e.g. the parts of office automation equipment, household appliance, and medical equipment. Use for such 
parts as gear, cum, and bearing is particularly preferred. 

[01 06] [5] According to the fifth aspect of the present invention whereby the above-described fifth object of the present 
invention is attained, there is provided a glass fiber-reinforced resin composition comprising the polycarbonate/poly- 
olefin resin composition of the present invention described in the above [1 ] further comprising a glass fiber (F), and an 
20 article molded therefrom. 

(F) Glass fiber 

[0107] The glass fiber used in the present invention is not limited to any particular type. Preferred is use of chopped 
25 strand having a fiber length of from 1 to 10 mm preferably made of an inorganic alkaline glass. Both surface treated 
and surface untreated glass fibers may be used in the present invention, and use of the glass fiber having its surface 
treated with a silane compound is preferred. Exemplary silane compound used for the surface treatment include vinyl 
ethoxysilane, vinyl trichlorosilane, vinyl tris-(P-methoxyethoxysilane), y-glycidoxypropyltrimethoxysilane, y-aminopro- 
pyltriethoxysilane, y-methacryloxypropyltrimethoxysilane, and N-p-(aminoethyl)-7-aminopropyItriethoxysilane, among 
30 which the amino silane compounds being preferred. In general, the surface treatment may be carried out by bringing 
the glass fiber into contact with the silane compound, and such contact treatment may preferably be carried out by 
using a mixed solvent of a lower alcohol and water. 

[0108] The content of the glass fiber in the glass fiber-reinforced resin composition of the present invention is in the 
range of from 5 to 40% by weight, and preferably from 1 0 to 35% by weight in relation to the content of the polycarbonate/ 

35 polyolefin-based resin composition in the range of from 95 to 60% by weight. When the content of the glass fiber is 
less than 5% by weight, the resulting product would have an insufficient flexural rigidity. When the content is in excess 
of 40% by weight, the resulting product would have a reduced impact strength to become quite brittle. 
[0109] The glass fiber-reinforced resin composition according to the fifth aspect of the present invention may be 
produced by blending the predetermined amounts of the polycarbonate/polyolefin-based resin composition as de- 

40 scribed above and the glass fiber, and the melt kneading the mixture. For example, the polycarbonate resin (A), the 
modified polyolefin resin (C), the compound (D) represented by the formula: HOOC-R-NH 2 , and the glass fiber (F) may 
be uniformly mixed in a blender such as Henschel mixer, ribbon blender, or twin-cylinder blender, and the resulting 
mixture may be melt kneaded in e.g. a single or twin screw extruder, a kneader machine, Banbury mixer or Brabender 
Plasti-Corder. It is also possible to preliminarily melt knead few of the starting materials, and add the remaining materials 

45 afterwards. Particularly preferred is the process wherein the modified polyolefin resin (C) and the compound (D) rep- 
resented by the formula: HOOC-R-NH 2 are preliminarily melt kneaded, and the polycarbonate resin (A) and the glass 
fiber (F) are added afterwards. Impact strength of the glass fiber-reinforced resin composition would be improved by 
adopting such a process. The improved impact strength is probably attained by inhibition in the molecular weight loss 
of the polycarbonate resin (A) caused by the reaction between the modified polyolefin resin (C) and the compound (D) 

so represented by the formula: HOOC-R-NH 2 . 

[0110] The glass fiber-reinforced resin composition as described above may be melt molded into a molded article 
by any of the conventional procedures used in molding thermoplastic resins, for example, injection molding, blow 
molding, sheet forming, laminate molding, and press molding, among which the injection molding being preferred. 
[0111] The thus molded article has excellent wear resistant properties, mechanical strength, and heat resistance in 

55 a good balance. The mechanism through which such favorable balanced properties are attained is not definitely found 
out. However, it is estimated that reaction of the compound (D) represented by the formula: HOOC-R-NH 2 with the 
polycarbonate resin (A) and the modified polyolefin resin (C) has invited the improved compatibility between the poly- 
carbonate resin (A) and the modified polyolefin resin (C), leading to the improved wear resistant properties and the 
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mechanical strength. 

[0112] The glass fiber-reinforced resin composition or the article molded therefrom according to the fifth aspect of 
the present invention may further include fillers such as carbon fiber, alamid fiber, talc, mica or calcium carbonate at 
a content that would not adversely affect the merits of the invention. Inclusion of carbon fiber or alamid fiber is particularly 

5 preferred in order to improve flexural rigidity and wear resistant properties of the resulting product. Inclusion of additives 
such as silicone oil, ultra-high molecular weight polyethylene powder, unmodified polyethylene, homopolypropylene, 
polyethylene-polypropylene copolymer or molybdenum compounds is also preferable for improving the wear resistant 
properties of the resulting product. The resin composition or the article molded therefrom may also contain additives 
such as a flame retardant, a plasticizer or an antioxidant that are generally added to a thermoplastic resin, which are 

10 used in appropriate amounts. 

EXAMPLE 

[0113] The invention is more particularly described by way of examples. The starting materials, devices and assess- 
es jng methods used in the examples are set out below. Starling Materials 

(A) Polycarbonate (PC) 

Caribre 200-20 (melt index [Ml]= 20) made by Sumitomo Dow) 
Caribre 200-4 (melt index [Ml]= 4) made by Sumitomo Dow) 
20 (B) Polypropylene (PP) 

Noblen W101 (Ml = 8, homopolymer) made by Sumitomo Chemical Co., Ltd.) 

(C) Polyethylene (PE) 

Linirex AM0710 (Ml = 0.3, linear low density polyethylene) made by Nippon Petrochemicals Co., Ltd.) 

(D) Modified polyolefins 

25 Maleic anhydride-modified polypropylene AP590P made by Mitsubishi Kasei Corporation 

Epoxy-modified polypropylene, modified C-900X made by Tonen Corporation 

Maleic anhydride-modified polyethylene Admer NF300 made by Mitsui Petrochemical Industries, Ltd. 

(E) HOOC-R-NH 2 
11-aminoundecanoic acid (Aldrich) 

30 (F) Styrene/ethylene/propylene copolymer, Kraton 1701X made by Shell Oil Co. 

(G) Ethylene/propylene copolymer, Noblen AH561 made by Sumitomo Chemical Co., Ltd. 

Melt kneading 

35 [01 1 4] Twin-screw extruder (TEX30HSST) made by The Japan Steel Works, Ltd., with a barrel temperature of 300° C 
and an output rate of 1 0 kg/hour. 

Injection molding 

40 [0115] Injection molding machine, SAV-60-52, made by Sanjo Seiki Co., Ltd., with a molding temperature of 260°C. 
Measurement of physical properties 
[0116] 

45 

(1) Flexural modulus of elasticity measured at 23°C by use of Autograph of Shimadzu Corp., according to the 
method described in ASTM D-740. 

(2) Notched impact strength measured according to the method described in ASTM D-256. 

(3) Delamination of molded articles evaluated by peel test by bonding a cellophane self-adhesive tape (Cellotape- 
so CT-12S of Nichiban Co., Ltd.) on the surface of a molding sample and pulling it off wherein when if a resin piece 

was clearly observed on the pulled-off cellophane self-adhesive tape, this sample was evaluated as V, if a trace 
resin piece was observed, the sample was evaluated as "A" and if no piece was observed, the sample was eval- 
uated as "o." 

(4) Heat distortion temperature measured according to the method described in ASTM D-648. 
55 (5) Tensile strength measured according to the method described in ASTM D-638. 

(6) Bending strength measured according to the method described in ASTM D-790. 

(7) Observation of morphology 
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[0117] The strand obtained after extrusion molding was frozen by means of liquid nitrogen and broken into several 
pieces, and the section of the thus broken strand was observed through a scanning-type electron microscope. 
[0118] [1] Firstly, the invention is described by way of examples with respect to a polycarbonate/polyolefin based 
resin composition exhibiting good miscibility and surface properties according to the first aspect of the invention. 
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Example 1 

[0119] 800 g of PC (Caribre 200-4 of Sumitomo Dow), 200 g of epoxy-modified polypropylene and 48.20 g of 11-ami- 
noundecanoic acid (0.1 mole% based on the polycarbonate) were pre-mixed and supplied to a twin-screw extruder (17 
D = 42). The barrel temperature of the extruder was set at 300°C. The resultant resin composition was subjected to 
injection molding (at a cylinder temperature of 260°C and a mold temperature of 90°C) and the resultant molding was 
tested. The results are shown in Table 1. 
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Example 2 

[0120] The general procedure of Example 1 was repeated except that 200 g of maleic anhydride-modified polypro- 
pylene was used instead of 200 g of the epoxy-modified polypropylene. The results are shown in Table 1 . 

Example 3 

[0121] The general procedure of Example 1 was repeated except that 100 g of the epoxy-modified polypropylene 
and 100 g of ethylene/propylene copolymer were used instead of 200 g of the epoxy-modified polypropylene. The 
results are shown in Table 1 . 

25 Comparative Example 1 

[0122] The general procedure of Example 1 was repeated except that 200 g of ethylene/propylene copolymer was 
used instead of 200 g of the epoxy-modified polypropylene. The results are shown in Table 1 . 

30 Comparative Example 2 

[0123] The general procedure of Example 1 was repeated without use of any 11-aminoundecanoic acid. The results 
are shown in Table 1 . 

35 Comparative Example 3 

[0124] The general procedure of Example 1 was repeated except that the barrel temperature was set at 260° C. The 
results are shown in Table 1 . 
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Table 1 





Peel Test 
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Tensile Strength (kgf/ 


Flexural Strength (kgf/ 


Flexural Modulus (kgf/ 






(°C) 
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Ex. 1 


O 


117.1 


5.175 


7.804 


208 


2 


O 


116.7 


5.228 


8.113 


215 


3 


o 


115.1 


5.170 


7.866 


213 


Com. Ex. 1 


X 


122.2 


4.566 


6.739 


174 
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X 


124.5 


4.794 


7.212 


204 


3 


X 


124.3 


4.738 


7.176 


197 
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Example 4 

[0125] 72.4 g of 11-aminoundecanoic acid was added to 3.2 kg of PC (Caribre 200-4 of Sumitomo Dow), which had 
been dried at 120°C for 8 hours, and 0.8 kg of maleic anhydride-modified polypropylene, followed by sufficient mixing 
by means of a Henschel mixer. The resulting mixture was molten and kneaded by means of a twin-screw extruder at 
300°C in the barrel and the resultant pellets were subjected to injection molding (at a cylinder temperature of 260°C 
and a mold temperature of 90°C). Thereafter, the tests for the physical properties were conducted according to the 
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testing methods set out hereinbefore. The results are shown in Table 2. 
Example 5 

5 [01 26] The general procedure of Example 4 was repeated except that epoxy -modified polypropylene was used in- 
stead of the maleic anhydride-modified polypropylene. The results are shown in Table 2. 

Comparative Example 4 

10 [0127] The general procedure of Example 4 was repeated without use of any 11-aminoundecanoic acid thereby 
obtaining pellets, followed by injection molding and testing of physical properties. The results are shown in Table 2. 

Example 6 

is [0128] 50.3 g of 11-aminoundecanoic acid was added to 5.0 kg of PC (Caribre 200-4 of Sumitomo Dow) which had 
been dried at 1 20°C for 8 hours, followed by melt kneading by use of a twin-screw extruder under conditions of 300°C. 
0.5 kg of the resultant kneaded mixture was dried at 120°C for 8 hours, followed by sufficient mixing with 3.5 kg of PC 
(Caribre 200-20 of Sumitomo Dow) 0.5 kg of polypropylene and 0.5 kg of epoxy-modified polypropylene by means of 
a Henschel mixer and melt kneading by use of a twin-screw extruder 260°C. The resultant composition was subjected 

20 to the tests for the physical properties. The results are shown in Table 2. 

Comparative Example 5 

[0129] The general procedure of Example 6 was repeated without use of any 11-aminoundecanoic acid, thereby 
2s obtaining a composition, followed by conducting the tests for the physical properties. The results are shown in Table 2. 

Comparative Example 6 

[0130] In the same manner as in Example 6 using stearic acid instead of the 11-aminoundecanoic acid, there was 
30 obtained a composition, followed by conducting the tests for the physical properties. 

Comparative Example 7 

[01 31] In the same manner as in Example 6 using homopolypropylene instead of the epoxy-modified polypropylene, 
35 there was obtained a composition. The results of the tests for the physical properties are shown in Table 2. 

Example 7 

[01 32] The general procedure of Example 4 was repeated using 2.5 kg of PC (Caribre 200-4 of Sumitomo Dow) and 
40 2.5 kg of maleic anhydride-modified polypropylene, thereby obtaining a composition. The results of the tests for the 
physical properties are shown in Table 2. 

Comparative Example 8 

45 [0133] In the same manner as in Example 7 without use of any 11-aminoundecanoic acid, there was obtained a 
composition. The results of the tests for the physical properties are shown in Table 2. 

Example 8 

so [01 34] 72.4 g of 11 -aminoundecanoic acid was added to 3.6 kg of PC (Caribre 200-4 of Sumitomo Dow), which had 
been dried at 120°C for 8 hours, and 0.4 kg of maleic anhydride-modified polyethylene, followed by sufficient mixing 
by means of a Henschel mixer. The resulting mixture was molten and kneaded by means of a twin-screw extruder 
under conditions of 300°C and the resultant pellets were subjected to injection molding (at a cylinder temperature of 
260° C and a mold temperature of 90°C). Thereafter, the tests for the physical properties were conducted. The results 

55 of the measurements are shown in Table 2. 
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Comparative Example 9 

[0135] tn the same manner as in Example 8 without use of any 11-aminoundecanoic acid, there was obtained a 
composition. The results of the measurements tor the physical properties are shown in Table 2. 

5 

Example 9 

[0136] 72.4 g of 11-aminoundecanoic acid was added to 3.1 kg of PC (Caribre 200-4 of Sumitomo Dow), which had 
been dried at 120°C for 8 hours, 0.7 kg of maleic anhydride-modified polypropylene and 0.2 kg of styrene/ethylene/ 
10 propylene copolymer, followed by sufficient mixing by means of a Henschel mixer. The resulting mixture was melt 
kneaded by means of a twin-screw extruder under conditions of 300°C and the resultant pellets were subjected to 
injection molding (at a cylinder temperature of 260°C and a mold temperature of 90°C). Thereafter, the tests for the 
physical properties were conducted. The results of the measurements are shown in Table 2. 

is Comparative Example 10 

[0137] In the same manner as in Example 9 without use of any 11-aminoundecanoic acid, there was obtained a 
composition. The results of the tests for the physical properties are shown in Table 2. 

[0138] As will be apparent from Tables 1 and 2, the compositions of the invention exhibit both good characteristics 
20 and good surface properties. In contrast, the compositions of the comparative examples are found to be inferior in the 
surface properties. 

[01 39] In order to evidence the excellence of the present invention, the results of the SEM observation of the section 
of the compositions are shown in Figs. 1 to 3. Fig. 1 shows the section of a composition for comparison which comprises 
PC (70 wt%) and polypropylene (30 wt%). and Fig. 2 shows the section of a composition comprising PC (70 wt%), 
25 maleic anhydride-modified polypropylene (30 wt%) and 1 1 -aminoundecanoic acid (1 .8 wt%). Fig. 3 is for a composition 
comprising PC (70 wt%), epoxy-modified polypropylene (30 wt%) and 11-aminoundecanoic acid (1.8 wt% based on 
the mixture of PC and the modified polypropylene). The compositions shown in Figs. 2 and 3 are inventive ones and 
are significantly smaller in the size of dispersed particles (dispersed particles = polypropylene-based resin) than that 
of Fig. 1 , revealing that the miscibility of the PC with the polypropylene-based resin is improved. 

30 
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[0140] [2] The invention is further described by way of examples with respect to a method for producing a polycar- 
55 bonate/polyolefin based resin composition according to the second aspect of the invention. The starting materials and 
evaluation methods used in these examples are shown below. The other starting materials are described above. 
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Starting Materials 

(B) Polyethylene 

5 [0141] Linear low density polyethylene (LLDPE) 

[0142] Linirex AM0710 (Ml = 0.3) made by Nippon Petrochemicals Co., Ltd.) 

(C) Modified polyolefins 

10 [0143] Mateic anhydride-modified linear low density polyethylene, 
[0144] Admer NB550, made by Mitsui Petrochemical Industries, Ltd. 

[0145] Maleic anhydride-modified ethylene-propylene block copolymer, C-800X, made by Tonen Corporation 
Melt kneading 

is 

[0146] A twin-screw extruder (TEX30HSST) made by The Japan Steel Works, Ltd., was used at an output rate of 
10 kg/hour. 

Injection molding 

20 

[0147] An injection molding machine, SAV-60-52, made by Sanjo Seiki Co., Ltd., was used and the injection molding 
was effected at a molding temperature of 260° C. 

Measurement of characteristic properties 

25 

Example 10 

[0148] 4 kg of maleic anhydride-modified polypropylene (AP590P of Mitsubishi Kasei Corp.) and 40.2 g of 11-ami- 
noundecanoic acid were pre-mixed in a Henschel mixer, followed by melt kneading by means of a twin-screw extruder 

30 (L/D = 42) at a barrel temperature of 260°C. The resultant pellets were dried in vacuum at 80°C for 16 hours, part of 
which was purified with hot xylene and acetone and shaped into a film by means of a hot press, followed by subjecting 
to IR spectral analysis. As a result, it was found that the peak (at 1784 cm-1) derived from the maleic anhydride dis- 
appeared but the peak (1710 cm-1 ) derived from the carboxyl group of the 11-aminoundecanotc acid freshly appeared. 
This reveals that the 11-aminoundecanoic acid is chemically bonded to the maleic anhydride-modified polypropylene. 

35 [0149] 1.2 kg of the 11 -aminoundecanoic acid-modified maleic anhydride-modified polypropylene and 1.8 kg of poly- 
carbonate (Caribre 200-4 of Sumitomo Dow), which had been dried at 120°C for 8 hours, were sufficiently premixed 
(PC 70 wt%, modified polypropyrene 30 wt%) by means of the Henschel mixer, followed by melt kneading by means 
of a twin-screw extruder at a barrel temperature of 300°C. The strand obtained by the extrusion molding was made 
thinner by use of a microtome and dyed with Ru0 4 , followed by observation through a transmission-type electron 

40 microscope. The electron microphotograph is shown in Fig. 4. The resultant resin composition was subjected to injection 
molding (at a cylinder temperature of 260°C and a mold temperature of 90°C) toobtain a molding, followed by subjecting 
to measurements of mechanical strength and heat resistance. The results are shown in Table 3. 

Example 11 

45 

[0150] The general procedure of Example 10 was repeated except that epoxy-modified polypropylene (modified C- 
900X of Tonen Corp.) was used instead of the maleic an hydride -modified polypropylene) and 1.2 kg of the 11-ami- 
noundecanoic acid-modified epoxi -modified polypropylene was used. The results are shown in Table 3. 

so Example 12 

[0151] The general procedure of Example 10 was repeated except that maleic anhydride-modified ethylene-propyl- 
ene block copolymer (C-800X of Tonen Corp.) was used instead of the maleic anhydride-modified polypropylene. The 
results are shown in Table 3. 

55 

Example 1 3 

[0152] The general procedure of Example 10 was repeated except that maleic anhydride-modified linear low density 
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polyethylene (Admer NB550 of Mitsui Petrochemical Industries Co., Ltd.) was used instead of the maleic anhydride- 
modified polypropylene. The results are shown in Table 3. 

Comparative Example 11 

5 

[01 53] I n the same manne r as in Example 1 0 without use of any 1 1 -aminoundecanoic acid, 1 .2 kg of maleic anhydride- 
modified polypropylene was used with 1.8 kg of polycarbonate, there was obtained a resin composition. The state of 
the dispersed particles in a strand is shown in a photograph of Fig. 5 and the mechanical characteristics and heat 
resistance of the injection molding sample are shown in Table 3. 

10 

Comparative Example 12 

[0154] In the same manner as in Exampte 11 without use of any 11 -aminoundecanoic acid, there was obtained a 
resin composition. The mechanical characteristics and heat resistance of the injection molding sample are shown in 
is Table 3. 

Comparative Example 13 

[0155] In the same manner as in Example 12 without use of any 11 -aminoundecanoic acid, there was obtained a 
20 resin composition. The mechanical characteristics and heat resistance of the injection molding sample are shown in 
Table 3. 

Comparative Example 14 

25 [0156] In the same manner as in Example 13 without use of any 11 -aminoundecanoic acid, there was obtained a 
resin composition. The mechanical characteristics and heat resistance of the injection molding sample are shown in 
Table 3. 

Example 14 

30 

[0157] The general procedure of Example 10 was repeated except that 0.1 5 kg of 11 -aminoundecanoic acid-modified 
polypropylene and 2.85 kg of polycarbonate were used. The results of the measurements of the physical properties 
are shown in Table 4. 

35 Example 1 5 

[0158] The general procedure of Example 10 was repeated except that 0.30 kg of 11 -aminoundecanoic acid-modified 
polypropylene and 2.70 kg of polycarbonate were used. The results of the measurements of the physical properties 
are shown in Table 4. 

40 

Example 16 

[0159] The general procedure of Example 10 was repeated except that 0.60 kg of the 11 -aminoundecanoic acid- 
modified polypropylene and 2.40 kg of the polycarbonate were used, respectively. The results of measurements of the 
45 physical properties are shown in Table 4. 

Example 17 

[0160] The general procedure of Example 13 was repeated except that 0.09 kg of the 11 -aminoundecanoic acid- 
so modified linear low density polyethylene and 2.91 kg of the polycarbonate were used, respectively The results of 
measurements of the physical properties are shown in Table 4. 

Example 18 

55 [0161] The general procedure of Example 13 was repeated except that 0.15 kg of the 11 -aminoundecanoic acid- 
modified linear low density polyethylene and 2.85 kg of the polycarbonate were used, respectively. The results of 
measurements of the physical properties are shown in Table 4. 
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Example 1 9 

[0162] The general procedure of Example 13 was repeated except that 0.21 kg of the 11-aminoundecanoic acid- 
modified linear low density polyethylene and 2.79 kg of the polycarbonate were used, respectively. The results of 
5 measurements of the physical properties are shown in Table 4. 

Example 20 

[0163] The general procedure of Example 13 was repeated except that 0.30 kg of the 11-aminoundecanoic acid- 
10 modified linear low density polyethylene and 2.70 kg of the polycarbonate were used, respectively. The results of 
measurements of the physical properties are shown in Table 4. 

Example 21 

is [0164] The general procedure of Example 16 was repeated except that 0.30 kg of polypropylene (Noblen W101 of 
Sumitomo Chemical Co., Ltd.) and 0.3 kg of the 11-aminoundecanoic acid-modified polypropylene were used. The 
results of measurements of the physical properties are shown in Table 4. 

Example 22 

20 

[01 65] The general procedure of Example 1 3 was repeated except that 0.60 kg of 1 1 -aminoundecanoic acid-modified 
linear low density polyethylene and 0.6 kg of non-modified linear low density polyethylene (Linirex AM0710 of Nippon 
Petrochemicals Co., Ltd.) were used. The results of measurements of the physical properties are shown in Table 4. 

25 Example 23 

[0166] The general procedure of Example 10 was repeated except that polycarbonate having an Ml value of 20 
(Caribre 200-20 of Sumitomo Dow) was used. The results are shown in Table 4. 

30 Comparative Example 15 

[0167] The general procedure of Example 16 was repeated without addition of any 11 -aminoundecanoic acid, thereby 
obtaining a composition. The results of measurements of the physical properties are shown in Table 4. 

35 Comparative Example 16 

[0168] The general procedure of Example 20 was repeated without addition of any 11 -aminoundecanoic acid, thereby 
obtaining a composition. The results of measurements of the physical properties are shown in Table 4. 

40 Table 3 
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Peel Test 


HDT 


Tensile Strength (kgf/ 


Flexural Strength (kgf/ 


Izod Impact Strength 






(°C) 


mm 2 ) 


mm 2 ) 


(notched) (kgf-cm/cm) 


Ex. 10 


A 


123.7 


5.14 


7.59 


14.3 


11 


A 


125.7 


5.10 


7.39 


25.8 


12 


A 


124.4 


5.03 


6.98 


28.3 


13 


A 


116.7 


4.75 


5.42 


58.7 


Com. Ex. 11 


X 


120.7 


4.19 


6.39 


18.3 


12 


X 


119.3 


4.30 


6.54 


30.8 


13 


X 


118.3 


4.51 


6.34 


27.5 


14 


X 


109.3 


4.50 


5.01 


38.7 
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Table 4 



10 



15 





Peel Test 


HDT 


Tensile Strength (kgf/ 


Flexural Strength (kgf/ 


Izod Impact Strength 






(°C) 


mm 2 ) 


mm 2 ) 


(notched) (kgf-cm/cm) 


Ex. 14 


O 


138.0 


5.91 


8.49 


86.6 


15 


O 


134.4 


5.41 


8.28 


86.5 


16 


O 


128.5 


5.30 


7.96 


81.4 


17 


O 


140.6 


5.97 


8.46 


90.6 


18 


O 


138.7 


5.90 


8.16 


84.1 


19 


O 


134.7 


5.49 


7.71 


46.2 


20 


O 


131.7 


5.34 


7.29 


25.1 


21 


A 


126.7 


5.23 


7.65 


82.1 


22 


A 


118.1 


4.72 


5.28 


59.2 


23 


A 


123.7 


5.08 


7.43 


12.8 


Com. Ex. 15 


X 


126.5 


4.90 


7.54 


47.2 


16 


X 


128.9 


5.21 


7.19 


20.3 
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[0169] As will be apparent from Tables 3 and 4, the PC/polyolefin compositions obtained according to the process 
of the invention has both good miscibility and good mechanical strength and heat resistance. In contrast, the compo- 
sitions of the comparative examples are inferior in the surface properties. 

[01 70] In order to confirm the excellent effect of the invention, the strands obtained after the extrusion molding were, 
respectively, made thin by means of a microtome, dyed with Ru0 4 and observed through a transmission -type electron 
microscope. The electron microphotograph s are shown in Figs. 4 (Example 10) and 5 (Comparative Example 11), 
respectively. While the PC/polyolefin composition obtained according to the process of the invention (the photograph 
of Fig. 4) has fine particles dispersed therein, the composition (the photograph of Fig. 5) obtained by the simple blending 
without use of the process of the invention has larger-size dispersed particles. This reveals that the process of the 
invention contributes to improved miscibility. 

[0171] [3] The molded articles of the resin compositions having good wear properties according to the third aspect 
of the invention. In these examples, the following abbreviations are used. The other starting materials are described 
above. 
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PC: polycarbonate 
LDPE: low density polyethylene 
LLDPE: linear low density polyethylene 
HDPE: high density polyethylene 
PTFE: polytetrafluoroethylene 

Starting materials used 

(B) Polyethylene resins 
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[0172] Linirex AM0710 (LLDPE with a melt index of 0.3) of Nippon Petrochemicals Co., Ltd. 
[0173] Stafron E703 (HDPE with a melt index of 0.3) of Nippon Petrochemicals Co., Ltd. 
[0174] Rexron M14 (LDPE with a melt index of 0.3) of Nippon Petrochemicals Co., Ltd. 



50 
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(C) Modified polyethylene resins 

[0175] Admer NB550 (maleic anhydride-modified LLDPE with a melt index of 0.9 and an amount of modification of 
0.14%*) of Mitsui Petrochemicals Co., Ltd. 

[0176] Admer NF510 (maleic anhydride-modified LLDPE with a melt index of 1.8 and an amount of modification of 
0.07%*) of Mitsui Petrochemicals Co., Ltd. 

[0177] Admer NF505 (maleic anhydride-modified LLDPE with a melt index of 3.5 and an amount of modification of 
0.09%*) of Mitsui Petrochemicals Co., Ltd. 

[0178] Admer NF550 (maleic anhydride-modified LLDPE with a melt index of 6.5 and an amount of modification of 
0.26%*) of Mitsui Petrochemicals Co., Ltd. 
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[0179] Admer HB550 (maleic anhydride-modified HDPE with a melt index of 0.2 and an amount of modification of 
0.07%*) of Mitsui Petrochemicals Co., Ltd. 

[0180] Admer LF300 (maleic anhydride-modified LDPE with a melt index of 1.2 and an amount of modification of 
0.09% *) of Mitsui Petrochemicals Co., Ltd. 

5 

(D) HOOC-R-NH 2 

[0181] 11-aminoundecanoic acid, 6-aminocaproic acid, p-aminobenzoic acid (all made by Aldrich) 
io Melt kneading 

[0182] A twin-screw extruder (TEX30HSST) made by The Japan Steel Works, Ltd., was used for kneading at 260°C 
or 300°C at an output rate of 10 kg/hour. 

15 Injection molding 

[0183] An injection molding machine, SAV-60-52, made by Sanjo Seiki Co., Ltd., was used. The injection molding 
was effected under conditions of a cylinder temperature of 260°C, an injection pressure of 50 kg/cm 2 , an injection rate 
of 50% and a mold temperature of 100°C for pieces for bending and tensile tests and under conditions of a cylinder 
20 temperature of 290°C, an injection pressure of 70 kg/cm 2 , an injection rate of 50% and a mold temperature of 100°C 
for a ring-shaped piece for wear test. 

Measurement of physical properties 

25 [0184] 

(1 ) Wear test: a ring-shaped molding was molded and was subjected to a wear test using a counterpart having a 
similar shape (made of a steel (S-45C) ). The conditions of a ring-on-ring method included a linear velocity of 30 
m/minute, a load of 2.6 kg/cm 2 and a test time of 72 hours. The torque at the time of the wear test was detected 

30 with a load cell, from which a coefficient of dynamic friction was calculated. A specific abrasion loss was determined 

from a variation in weight prior to and after the wear test. Some samples were subjected to measurement of a 
linear abrasion loss thereof as a function of time under conditions where a laser displacement detector was attached 
to a wear tester. 

(2) Observation of morphology 

35 A thin film with a thickness of approximately 900 angstroms was taken from a ring-shaped test piece at a 

section near the sliding surface by use of a microtome, followed by dyeing with Ru0 4 and observation through a 
transmission electron microscope. An average aspect ratio was calculated by measuring aspect ratios of arbitrarily 
selected 100 particles from the resultant electron microphotograph and calculating an average of the 100 meas- 
urements. The other measurements of the characteristic properties were used the same methods as already de- 

40 scribed. 

Example 24 

[01 85] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer N B550) and 50.5 g of 11 -aminounde- 
45 canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.3 kg of the mixture and 9.7 kg 
of polycarbonate (Ml= 4) were mixed in the Henschel mixer, followed by melt kneading at 300 D C by use of the twin- 
screw extruder. The resultant mixture was dried at 120°C for 8 hours and injection molded, followed by measurements 
of physical properties. The results are shown in Table 5. The transmission-type electron microscope photograph of a 
50 section in the vicinity of the sliding surface of a ring-shaped test piece is shown as Photograph A of Fig. 6. 

Comparative Example 17 

[0186] The general procedure of Example 24 was repeated except that linear low density polyethylene (Linirex 
55 AM0710) was used instead of the maleic anhydride-modified linear low density polyethylene (Admer NB550) and that 
11-aminoundecanoic acid was not added. The results are shown in Table 5 with a transmission-type electron micro- 
scope photograph shown as Photograph B of Fig. 6. 

*) The amount of modification was quantitatively determined according to IR spectra. 
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Example 25 

[01 87] 5 kg of maleic an hydride -modified linear low density polyethylene (Admer N B550) and 50.5 g of 1 1 -aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
5 extruder. The resultant mixture was dried in vacuum at 80°C for 1 2 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml = 4) were mixed in the Henschel mixer, followed by melt kneading at 300° C by use of the twin- 
screw extruder. The resultant mixture was dried at 1 20°C for 8 hours and injection molded, followed by measurements 
of physical properties. The results are shown in Table 5. 

10 Example 26 

[0188] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer NB550) and 50.5 g of 11-aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
extruder. The resultant mixture was dried in vacuum at 80°C for 1 2 hours, after which 1 .0 kg of the mixture and 9.0 kg 
is of polycarbonate (Ml= 4) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use of the twin- 
screw extruder. The resultant mixture was dried at 1 20°C for 8 hours and injection molded, followed by measurements 
of physical properties. The results are shown in Table 5. 

Example 27 

20 

[0189] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer NF510)and50.5gof 11-aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml = 4) were mixed in the Henschel mixer, followed by melt kneading at 300° C by use of the twin- 
25 screw extruder. The resultant mixture was dried at 1 20°C for 8 hours and injection molded, followed by measurements 
of physical properties. The results are shown in Table 5. 

Example 28 

30 [0190] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer NF505)and 50.5 g of 11-aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml= 4) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use of the twin- 
screw extruder. The resultant mixture was dried at 1 20°C for 8 hours and injection molded, followed by measurements 

35 of physical properties. The results are shown in Table 5. 

Example 29 

[01 91] 5 kg of maleic anhydride-modified linear lowdensity polyethylene (Admer NF550) and 50.5 g of 11 -aminounde- 
40 canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml= 4) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use of the twin- 
screw extruder. The resultant mixture was dried at 1 20°C for 8 hours and injection molded, followed by measurements 
of physical properties. The results are shown in Table 5. 

45 

Example 30 

[01 92] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer NB550) and 50.5 g of 1 1 -aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
50 extruder. The resultant mixture was dried in vacuum at 80°C for 1 2 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml= 20) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use of the twin- 
screw extruder. The resultant mixture was dried at 1 20°C for 8 hours and injection molded, followed by measurements 
of physical properties. The results are shown in Table 5. 

55 Comparative Example 18 

[0193] The general procedure of Example 26 was repeated except that linear low density polyethylene (Linirex 
AM0710) was used instead of the maleic anhydride-modified linear low density polyethylene (Admer NB550) and that 
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11-aminoundecanoic acid was not added. The results are shown in Table 5. 
Example 31 

5 [01 94] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer H B500) and 50.5 g of 1 1 -aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml= 4) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use or the twin- 
screw extruder. The resultant mixture was dried at 120°C for 8 hours and injection molded, followed by measurements 

10 of physical properties. The results are shown in Table 5. 

Comparative Example 19 

[0195] The general procedure of Example 31 was repeated except that high density polyethylene (Stafron E703) 
is was used instead of the maleic anhydride-modified linear low density polyethylene (Admer HB500) and that 11-ami- 
noundecanoic acid was not added. The results are shown in Table 5. 

Example 32 

20 [01 96] 5 kg of maleic anhydride-modified low density polyethylene (Admer LF300) and 50.5 g of 1 1 -aminoundecanoic 
acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw extruder. 
The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg of poly- 
carbonate (Ml= 4) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use of the twin-screw 
extruder. The resultant mixture was dried at 120°C for 8 hours and injection molded, followed by measurements of 

25 physical properties. The results are shown in Table 5. 

Comparative Example 20 

[0197] The general procedure of Example 32 was repeated except that low density polyethylene (Rexron M14) was 
30 used instead of the maleic anhydride-modified low density polyethylene (Admer LF300) and that 1 1 -aminoundecanoic 
acid was not added. The results are shown in Table 5. 

Example 33 

35 [0198] The general procedure of Example 25 was repeated using 6-aminocaproic acid in place of 11-aminoundeca- 
noic acid. The results are shown in Table 5. 

Example 34 

40 [0199] The general procedure of Example 25 was repeated using p-aminobenzoic acid instead of 11-aminoundeca- 
noic acid. The results are shown in Table 5. 

Example 35 

45 [0200] 0.5 kg of maleic anhydride-modified linear low density polyethylene (Admer NB550), 5.05 g of 11 -aminounde- 
canoic acid and 9.5 kg of polycarbonate (Ml = 4) were sufficiently mixed in a Henschel mixer, followed by melt kneading 
at 300°C by use of a twin-screw extruder. The resultant mixture was dried at 80°C for 12 hours in vacuum, followed 
by injection molding and measurements of physical properties. The results are shown in Table 5. 
[0201] As will be apparent from Table 5, the compositions of the invention have all good mechanical strength, heat 

50 resistance and sliding characteristics. In contrast, the compositions of the comparative examples have been found to 
be poor in wear properties. It has been also found that the compositions of the examples are substantially equal to a 
known sliding PC/PTFE material whose characteristic properties are indicated in the table as a reference. 
[0202] Fig. 7 shows a variation in linear wear loss of each of the compositions of the examples and the comparative 
examples and the known PC/PTFE sliding material as a function of time. From this, it will be seen that the compositions 

55 of the examples are better in the wear characteristic. 

[0203] Photographs A and B of Fig. 6 are, respectively, electron microscope photographs showing morphology in 
the vicinities of the surfaces of the ring moldings of Example 24 and Comparative Example 17. From the transmission 
type photographs, it will be seen that the dispersion states are apparently different from each other: with the composition 
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of the comparative example, the polyethylene particles elongated in the form of a layer are observed whereas with 
the composition of the example, the polyethylene dispersed particles are observed substantially in the form of spheres 
being dispersed. 
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[0204] [4] The resin compositions and molded articles thereof having a good solvent resistance according to the 
fourth aspect of the invention is further described by way of examples. In the examples, the same abbreviations de- 
scribed above are sometimes used. 

5 Starting materials used 

(C) Modified polyolefin resins 

[0205] Novatec AP590P (maleic anhydride-modified PP with a melt index of 50 and an amount of modification of 
10 0.50%*) of Mitsubishi Kasei Corp. 

[0206] The other starting materials are described above. 

Melt kneading 

is [0207] A twin-screw extruder (TEX30HSST) made by The Japan Steel Works, Ltd., was used for kneading at 260°C 
and 300° C at an output rate of 10 kg/hour. 

Injection molding 

20 [0208] An injection molding machine, SAV-60-52, made by Sanjo Seiki Co., Ltd., was used. The injection molding 
was effected under conditions of a cylinder temperature of 260°C, an injection pressure of 50 kg/cm 2 , an injection rate 
of 50% and a mold temperature of 100°C. 

Measurement of physical properties 

25 

[0209] (1 ) Organic solvent resistance test: a test piece for bending test was immersed in gasoline, and an increase 
in weight of the test piece was measured, along with an appearance change through visual observation, as a function 
of time. 

[0210] The other measurements of the characteristic properties were used the same methods as already described. 

30 

Example 36 

[0211] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer NB550) and 50.5 g of 11 -aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
35 extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml= 4) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use of the twin- 
screw extruder. The resultant mixture was dried at 120°C for 8 hours and injection molded, followed by measurements 
of physical properties. The results are shown in Tables 6 and 7 and in Fig. 8. 

40 Comparative Example 21 

[0212] The general procedure of Example 36 was repeated except that linear low density polyethylene (Linirex 
AM0710) was used instead of the maleic anhydride-modified linear low density polyethylene (Admer NB550) and that 
11-aminoundecanoic acid was not added. The results are shown in Tables 6 and 7 and in Fig. 8. 

45 

Example 37 

[0213] 5 kg of maleic anhydride-modified homopolypropylene (AP590P) and 50.5 g of 11-aminoundecanoic acid 
were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw extruder. The 
so resultant mixture was dried in vacuum at 80°C for 1 2 hours, after which 0.5 kg of the mixture and 9.5 kg of polycarbonate 
(Ml= 4) were mixed in the Henschel mixer, followed by melt kneading at 300° C by use of the twin-screw extruder. The 
resultant mixture was dried at 1 20° C for 8 hours and injection molded, followed by measurements of physical properties. 
The results are shown in Tables 6 and 7 and in Fig. 9. 

55 Comparative Example 22 

[0214] The general procedure of Example 37 was repeated except that homopolypropylene (Noblen W101) was 

*) The amount of modification was quantitatively determined from IR spectra. 
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10 



15 



used instead of the maleic anhydride-modified homopoty propylene (AP590P) and that 11 -aminoundecanoic acid was 
not added. The results are shown in Tables 6 and 7 and in Fig. 9. 

[021 5] As will be apparent from Tables 6 and 7, the compositions of the invention have all good mechanical strength 
and heat resistance also good organic solvent resistance. In contrast, the compositions of the comparative examples 
and polycarbonate are poor particularly in the organic solvent resistance. The compositions of the examples have 
organic solvent resistance and mechanical strength equal to or greater than a known PC/PET composition which is 
shown as a reference. 

[0216] Fig. 8 shows an increase in weight of the composition of Example 36 in gasoline, the composition of Com- 
parative example 21 and known PC/PET compositions for comparison. The composition of the example is smaller in 
the increase than the PC and the composition of the comparative example and thus is better in the organic solvent 
resistance. 

[0217] Photographs Fig. 1 0A to Fig. 1 0F are those photographs of test piece surfaces (X 6.5) observed after immer- 
sion in gasoline for 1 320 minutes of the test pieces of the compositions of the examples (36, 37), comparative examples 
(21 , 22), PC and PC/PET Although the compositions of the comparative examples and polycarbonate had fine cracks 
observed in the surfaces, no crack was observed for the compositions of the examples. Thus, little variation in appear- 
ance of the examples in the organic solvent was found. 



Table 6 





HDT (°C,18.6 kgf/ 
cm 2 ) 


Tensile Strength / 
Tensile Modulus (kgf/ 
mm 2 ) 


Flexural Strength / 
Flexural Modulus (kgf/ 
mm 2 ) 


Izod Impact Strength 
(notched) (kgf-cm/cm) 


Ex. 36 


138.7 


5.90/195 


8.16/208 


84.1 


37 


137.1 


5.86 / 1 94 


8.21 /208 


82.5 


Com.Ex.21 


136.0 


5.77 / 1 96 


8.39/207 


62.5 


22 


135.1 


5.69/197 


8.42 / 207 


61.3 


PC 


134.0 


6.30 / - 


9.80 / 242 


75.0 


PC/PET 


125.0 


6.40 / 205 


9.30/228 


15.0 



20 



25 



30 



Table 7 



Immersion Time (min.) 


Appearance 


Sample 






PC 


PC/PET 


Ex. 36 


Com.Ex. 21 


Ex. 37 


Com.Ex. 22 


0 


Crack 1 ) 


O 


O 


O 


O 


O 


O 




Turbidity 2 ) 


O 














Gloss 3 ) 


O 


O 


O 


O 


O 


O 


30 


Crack 


A 


O 
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O 
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O 




Turbidity 


X 














Gloss 
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O 
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A 
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O 


150 


Crack 


A 
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O 


o 


A 




Turbidity 


X 














Gloss 


X 


O 


o 


A 


o 


A 


330 


Crack 


A 


O 


o 


X 


o 


X 




Turbidity 


X 














Gloss 


X 


A 


A 


X 


A 
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40 



45 



50 



55 



1 ) Presence of cracks: O; none, A; slight, X; considerable 

2) Turbidity: O; none, A; slight. X: considerable 

3) Gloss: O; not changed, A: slightly changed, X; changed 
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Table 7 (continued) 



Immersion Time (min.) 


Appearance 


Sample 






PC 


PC/PET 


Ex. 36 


Com. Ex. 21 


Ex. 37 


Com. Ex. 22 


720 


Crack 


A 


O 


O 


X 


O 


X 




Turbidity 


X 














Gloss 


X 


A 


A 


X 


A 


X 


1320 


Crack 


X 


O 


O 


X 


O 


X 




Turbidity 


X 














Gloss 


X 


A 


A 


X 


A 





15 [0218] [5] The glass fiber reinforced resin compositions according to the fifth aspect of the invention is further de- 
scribed in more detail. The melt kneading and injection molding were conducted in the following manner and various 
physical properties were measured according to the following methods. 
[0219] Starting materials used are described above. 

20 Melt kneading 

[0220] A twin-screw extruder (TEX30HSST, made by The Japan Steel Works, Ltd.) was used for kneading at 260° C 
or 300°C at an output rate of 10 kg/hour. 

25 Injection molding 

[0221] An injection molding machine (SAV-60-52 made by Sanjo Seiki Co., Ltd.) was used. The injection molding 
was effected under conditions of a cylinder temperature of 260°C, an injection pressure of 50 kg/cm 2 , an injection rate 
of 50% and a mold temperature of 100°C for bending and tensile test pieces and under conditions of a cylinder tem- 
30 perature of 290 P C, an injection pressure of 70 kg/cm 2 , an injection rate of 50% and a mold temperature of 100°C for 
a ring-shaped piece for wear test. 

[0222] Measurement of physical properties are described above. 
Example 38 

35 

[0223] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer N B550) and 50.5 g of 1 1 -aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260° C by use of a twin-screw 
extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.3 kg of the mixture and 9.7 kg 
of polycarbonate (Ml= 4 g/1 0 minutes) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use 

40 of the twin-screw extruder. The resultant mixture was dried at 1 20°C for 8 hours to obtain a polycarbonate resin com- 
position. 3.5 kg of the polycarbonate resin composition and 1.5 kg of glass fibers (having a fiber length of 3 mm and 
a diameter of the fiber of 9 jam and treated with an aminosilane) were sufficiently mixed by means of the Henschel 
mixer, followed by kneading at 260°C by means of the twin-screw extruder to obtain a glass fiber-reinforced polycar- 
bonate resin composition comprised of 70 parts by weight of the polycarbonate resin composition and 30 parts by 

45 weight of the glass fibers. The glass fiber-reinforced polycarbonate resin composition was subjected to injection molding 
to provide test pieces. The test pieces were subjected to measurements of bending strength, modulus of elasticity, 
impact strength and thermal deformation temperature and also to a wear test. The results are shown in Table 8. 

Comparative Example 23 

50 

[0224] The general procedure of Example 38 was repeated except that linear low density polyethylene (Linirex 
AM0710) was used instead of maleic anhydride-modified linear low density polyethylene (Admer NB550) and that 
1 1 -aminoundecanoic acid was not added, thereby obtaining a glass fiber-containing composition. The thus obtained 
composition was subjected to injection molding to obtain test pieces, followed by measurements of bending strength, 
55 modulus of elasticity, impact strength and thermal deformation temperature and also by a wear test. The results are 
shown in Table 8. 



36 



EP 0 673 949 B1 



Example 39 

[0225] 5 kg of maleic anhydride-modified linear low density polyethylene ( Admer N B550) and 50.5 g of 1 1 -aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 

s extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml= 4 g/10 minutes) were mixed in the Henschel mixer, followed by melt kneading at 300 D C by use 
of the twin-screw extruder. The resultant mixture was dried at 120°C for 8 hours to obtain a polycarbonate resin com- 
position. 3.5 kg of the polycarbonate resin composition and 1.5 kg of glass fibers (having a fiber length of 3 mm and 
a diameter of the fiber of 9 u.m and treated with an aminosilane) were sufficiently mixed by means of the Henschel 

10 mixer, followed by kneading at 260°C by means of the twin-screw extruder to obtain a glass fiber-reinforced polycar- 
bonate resin composition comprised of 70 parts by weight of the polycarbonate resin composition and 30 parts by 
weight of the glass fibers. The glass fiber-re inforced polycarbonate resin composition was subjected to injection molding 
to provide test pieces. The test pieces were subjected to measurements of bending strength, modulus of elasticity, 
impact strength and thermal deformation temperature and also to a wear test. The results are shown in Table 8. 

15 

Example 40 

[0226] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer N B550) and 50.5 g of 1 1 -aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 

20 extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 1 .0 kg of the mixture and 9.0 kg 
of polycarbonate (Ml= 4 g/10 minutes) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use 
of the twin-screw extruder to obtain a polycarbonate resin composition. The polycarbonate resin composition was dried 
at 120°C for 8 hours. 3.5 kg of the polycarbonate resin composition and 1 .5 kg of glass fibers (having a fiber length of 
3 mm and a diameter of the fiber of 9 |im and treated with an aminosilane) were sufficiently mixed by means of the 

25 Henschel mixer, followed by kneading at 260°C by means of a twin-screw extruder to obtain a glass fiber-reinforced 
polycarbonate resin composition comprised of 70 parts by weight of the polycarbonate resin composition and 30 parts 
by weight of the glass fibers. The glass fiber-reinforced polycarbonate resin composition was subjected to injection 
molding to provide test pieces. The test pieces were subjected to measurements of bending strength, modulus of 
elasticity, impact strength and thermal deformation temperature and also to a wear test. The results are shown in Table 8. 

30 

Example 41 

[0227] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer NF510)and50.5gof 11-aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 

35 extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml= 4 g/10 minutes) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use 
of the twin-screw extruder to obtain a polycarbonate resin composition. The polycarbonate resin composition was dried 
at 120°C for 8 hours. 3.5 kg of the polycarbonate resin composition and 1 .5 kg of glass fibers (having a fiber length of 
3 mm and a diameter of the fiber of 9 uin and treated with an aminosilane) were sufficiently mixed by means of the 

40 Henschel mixer, followed by kneading at 260°C by means of the twin-screw extruder to obtain a glass fiber-reinforced 
polycarbonate resin composition comprised of 70 parts by weight of the polycarbonate resin composition and 30 parts 
by weight of the glass fibers. The glass fiber-reinforced polycarbonate resin composition was subjected to injection 
molding to provide test pieces. The test pieces were subjected to measurements of bending strength, modulus of 
elasticity, impact strength and thermal deformation temperature and also to a wear test. The results are shown in Table 

45 8. 

Example 42 

[0228] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer NF505) and 50.5 g of 11 -aminounde- 
50 canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
extruder. The resultant mixture was dried in vacuum at B0°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml= 4 g/10 minutes) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use 
of the twin-screw extruder to obtain a polycarbonate resin composition. The polycarbonate resin composition was dried 
at 120°C for8 hours. 3.5 kg of the polycarbonate resin composition and 1.5 kg of glass fibers (having a fiber length of 
ss 3 mm and a diameter of the fiber of 9 jam and treated with an aminosilane) were sufficiently mixed by means of the 
Henschel mixer, followed by kneading at 260°C by means of the twin-screw extruder to obtain a glass fiber-reinforced 
polycarbonate resin composition comprised of 70 parts by weight of the polycarbonate resin composition and 30 parts 
by weight of the glass fibers. The glass fiber-reinforced polycarbonate resin composition was subjected to injection 
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molding to provide test pieces. The test pieces were subjected to measurements of bending strength, modulus of 
elasticity, impact strength and thermal deformation temperature and also to a wear test. The results are shown in Table 8. 

Example 43 

5 

[0229] 5 kg of maleic an hydride -modified linear low density polyethylene (Admer NF550) and 50.5 g of 11 -aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin -screw 
extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml= 4 g/10 minutes) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use 

io of the twin-screw extruder to obtain a polycarbonate resin composition. The polycarbonate resin composition was dried 
at 120*C for 8 hours. 3.5 kg of the polycarbonate resin composition and 1 .5 kg of glass fibers (having a fiber length of 
3 mm and a diameter of the fiber of 9 ujti and treated with an aminosilane) were sufficiently mixed by means of the 
Henschel mixer, followed by kneading at 260°C by means of the twin-screw extruder to obtain a glass fiber-reinforced 
polycarbonate resin composition comprised of 70 parts by weight of the polycarbonate resin composition and 30 parts 

15 by weight of the glass fibers. The glass fiber-reinforced polycarbonate resin composition was subjected to injection 
molding to provide test pieces. The test pieces were subjected to measurements of bending strength, modulus of 
elasticity, impact strength and thermal deformation temperature and and also to a wear test. The results are shown in 
Table 8. 

20 Example 44 

[0230] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer N B550) and 50.5 g of 1 1 -aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg 

25 of polycarbonate (Ml= 20 g/10 minutes) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use 
of the twin-screw extruder to obtain a polycarbonate resin composition. The polycarbonate resin composition was dried 
at 120°C for 8 hours. 3.5 kg of the polycarbonate resin composition and 1 .5 kg of glass fibers (having a fiber length of 
3 mm and a diameter of the fiber of 9 ujti and treated with an aminosilane) were sufficiently mixed by means of the 
Henschel mixer, followed by kneading at 260° C by means of the twin-screw extruder to obtain a glass fiber-reinforced 

30 polycarbonate resin composition comprised of 70 parts by weight of the polycarbonate resin composition and 30 parts 
by weight of the glass fibers. The glass fiber-reinforced polycarbonate resin composition was subjected to injection 
molding to provide test pieces. The test pieces were subjected to measurements of bending strength, modulus of 
elasticity, impact strength and thermal deformation temperature and also to a wear test. The results are shown in Table 8. 

35 Comparative Example 24 

[0231] The general procedure of Example 40 was repeated except that linear low density polyethylene (Linirex 
AM0710) was used instead of the maleic anhydride-modified linear low density polyethylene (Admer NB550) and that 
11-aminoundecanoic acid was not added, thereby obtaining a glass fiber-containing composition. The thus obtained 
40 composition was subjected to injection molding to obtain test pieces, followed by measurements of bending strength, 
modulus of elasticity, impact strength and thermal deformation temperature and also by a wear test. The results are 
shown in Table 8. 

Example 45 

45 

[0232] 5 kg of maleic anhydride -modified high density polyethylene (Admer HB500) and 50.5 g of 11-aminoundeca- 
noic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 
extruder. The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml= 4) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use of the twin- 

so screw extruder to obtain a polycarbonate resin composition. The polycarbonate resin composition was dried at 1 20° C 
for 8 hours. 3.5 kg of the polycarbonate resin composition and 1 .5 kg of glass fibers (having a fiber length of 3 mm and 
a diameter of the fiber of 9 jam and treated with an aminosilane) were sufficiently mixed by means of the Henschel 
mixer, followed by kneading at 260°C by means of the twin-screw extruder to obtain a glass fiber-reinforced polycar- 
bonate resin composition comprised of 70 parts by weight of the polycarbonate resin composition and 30 parts by 

55 weight of the glass fibers. The glass fiber-reinforced polycarbonate resin composition was subjected to injection molding 
to provide test pieces. The test pieces were subjected to measurements of bending strength, modulus of elasticity, 
impact strength and thermal deformation temperature and also to a wear test. The results are shown in Table 8. 
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Comparative Example 25 

[0233] The general procedure of Example 45 was repeated except that high density polyethylene (Stafron E703) 
was used instead of the maleic anhydride-modified high density polyethylene (Admer NB500) and that 11-aminounde- 
5 canoic acid was not added, thereby obtaining a glass fiber-containing composition. The thus obtained composition was 
subjected to injection molding to obtain test pieces, followed by measurements of bending strength, modulus of elas- 
ticity, impact strength and thermal deformation temperature and also by a wear test. The results are shown in Table 8. 

Example 46 

10 

[0234] 5 kg of maleic anhydride-modified low density polyethylene (Admer LF300) and 50.5 g of 11 -aminoundecanoic 
acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw extruder. 
The resultant mixture was dried in vacuum at 80°C for 12 hours, after which 0.5 kg of the mixture and 9.5 kg of poly- 
carbonate (Ml= 4) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use of the twin-screw 

15 extruder to obtain a polycarbonate resin composition. The polycarbonate resin composition was dried at 120°C for 8 
hours. 3.5 kg of the polycarbonate resin composition and 1.5 kg of glass fibers (having a fiber length of 3 mm and a 
diameter of the fiber of 9 u.m and treated with an aminosilane) were sufficiently mixed by means of the Henschel mixer, 
followed by kneading at 260°C by means of the twin-screw extruder to obtain a glass fiber-reinforced polycarbonate 
resin composition comprised of 70 parts by weight of the polycarbonate resin composition and 30 parts by weight of 

20 the glass fibers. The glass fiber-reinforced polycarbonate resin composition was subjected to injection molding to pro- 
vide test pieces. The test pieces were subjected to measurements of bending strength, modulus of elasticity, impact 
strength and thermal deformation temperature and also to a wear test. The results are shown in Table 8. 

Comparative Example 26 

25 

[0235] The general procedure of Example 46 was repeated except that low density polyethylene (Rexron M14) was 
used instead of the maleic anhydride-modified low density polyethylene (Admer LF300) and that 11 -aminoundecanoic 
acid was not added, thereby obtaining a glass fiber-containing composition. The thus obtained composition was sub- 
jected to injection molding to obtain test pieces, followed by measurements of bending strength, modulus of elasticity, 
30 impact strength and thermal deformation temperature and also by a wear test. The results are shown in Table 8. 

Example 47 

[0236] The general procedure of Example 40 was repeated using 6-aminocaproic acid instead of the 11-aminounde- 
35 canoic acid thereby producing a glass fiber-reinforced polycarbonate resin composition. The resin composition was 
subjected to injection molding to provide test pieces, followed by measurements of bending strength, modulus of elas- 
ticity, impact strength and thermal deformation temperature and also by a wear test. The results are shown in Table 8. 

Example 48 

40 

[0237] The general procedure of Example 40 was repeated using p-aminobenzoic acid instead of the 1 1 -aminounde- 
canoic acid thereby producing a glass fiber-reinforced polycarbonate resin composition. The resin composition was 
subjected to injection molding to provide test pieces, followed by measurements of bending strength, modulus of elas- 
ticity, impact strength and thermal deformation temperature and also by a wear test. The results are shown in Table 8. 

45 

Example 49 

[0238] 0.5 kg of maleic anhydride-modified low density polyethylene (Admer NB550), 0.05 kg of 11 -aminoundecanoic 
acid, 4.5 kg of polycarbonate (Ml = 4 g/10 minutes) and 2.14 kg of glass fibers (having a fiber length of 3 mm and a 

50 diameter of the fiber of 9 jam and treated with an aminosilane) were sufficiently mixed in a Henschel mixer, followed 
by melt kneading at 300°C by use of a twin-screw extruder, thereby obtaining a glass fiber-reinforced polycarbonate 
resin composition comprised of 70 parts by weight of the polycarbonate resin composition and 30 parts by weight of 
the glass fibers. The glass fiber-reinforced polycarbonate resin composition was dried at 120°C for 8 hours, followed 
by subjecting to injection molding to provide test pieces. The test pieces were subjected to measurements of bending 

55 strength, modulus of elasticity, impact strength and thermal deformation temperature and also to a wear test. The 
results are shown in Table 8. 
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Example 50 

[0239] 5 kg of maleic anhydride-modified linear low density polyethylene (Admer NB550) and 50.5 g of 1 1 -aminounde- 
canoic acid were sufficiently mixed in a Henschel mixer, followed by melt kneading at 260°C by use of a twin-screw 

s extruder. The resultant mixture was dried in vacuum at 80°C for 1 2 hours, after which 0.5 kg of the mixture and 9.5 kg 
of polycarbonate (Ml- 4 g/10 minutes) were mixed in the Henschel mixer, followed by melt kneading at 300°C by use 
of the twin-screw extruder to obtain a polycarbonate resin composition. The polycarbonate resin composition was dried 
at 1 20°C for 8 hours. 4.5 kg of the polycarbonate resin composition and 0.5 kg of glass fibers (having a fiber length of 
3 mm and a diameter of the fiber of 9 ujti and treated with an aminosilane) were sufficiently mixed by means of the 

10 Henschel mixer, followed by kneading at 260°C by means of the twin-screw extruder to obtain a glass fiber-reinforced 
polycarbonate resin composition comprised of 90 parts by weight of the polycarbonate resin composition and 10 parts 
by weight of the glass fibers. The glass fiber-reinforced polycarbonate resin composition dried at 120°C for 8 hours, 
followed by injection molding to provide test pieces. The test pieces were subjected to measurements of bending 
strength, modulus of elasticity, impact strength and thermal deformation temperature and also to a wear test. The 

15 results are shown in Table 8. 

Comparative Example 27 

[0240] The general procedure of Example 50 was repeated except that linear low density polyethylene (Linirex AM 
20 0710) was used instead of the maleic anhydride-modified low density polyethylene (Admer NB550) and that 11-ami- 
noundecanoic acid was not added, thereby obtaining a glass fiber-containing composition. The thus obtained compo- 
sition was subjected to injection molding to obtain test pieces, followed by measurements of bending strength, modulus 
of elasticity, impact strength and thermal deformation temperature and also by a wear test. The results are shown in 
Table 8. 

25 

Comparative Example 28 

[0241] The general procedure of Example 38 was repeated except that 97 parts by weight of the polycarbonate resin 
composition and 3 parts by weight of the glass fibers were used, thereby obtaining a glass fiber-reinforced polycar- 
30 bonate resin composition. The composition was subjected to injection molding to obtain test pieces, followed by meas- 
urements of bending strength, modulus of elasticity, impact strength and thermal deformation temperature and also by 
a wear test. The results are shown in Table 8. 

Comparative Example 29 

35 

[0242] The general procedure of Example 38 was repeated except that 50 parts by weight of the polycarbonate resin 
composition and 50 parts by weight of the glass fibers were used, thereby obtaining a glass fiber-reinforced polycar- 
bonate resin composition. The composition was subjected to injection molding to obtain test pieces, followed by meas- 
urements of bending strength, modulus of elasticity, impact strength and thermal deformation temperature and also by 
40 a wear test. The results are shown in Table 8. 
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55 [0243] As will be apparent from Table 8, the compositions of the invention exhibit both good mechanical strength 
and heat resistance and good sliding characteristics. In contrast, the compositions of the comparative examples 23 to 
27 are poorer in the wear property. In addition, the compositions of the examples have characteristic properties similar 
to or greater than those of a known polycarbonate/fluorine resin (PTFE) sliding material set out as a reference in the 
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table. 

[0244] According to the invention, the PC-polyolefin resin compositions having good mechanical characteristics, heat 
resistance and surface properties can be obtained from readily available starting materials. These compositions which 
have good properties as set out above are useful as a material for interior and exterior parts of automobiles and electric 
s and electronic appliances, housings, and machine parts such as gears and cams. 

[0245] According to the process of the invention, PC/polyolefin resin compositions having good mechanical strength, 
heat resistance and miscibility can be readily obtained by a melt kneader. 

[0246] According to the invention, the polycarbonate/polyethylene resin compositions can be provided as having 
good mechanical characteristics, heat resistance and sliding characteristics. By this, polycarbonate sliding parts can 
10 be provided as a substitute for the known PC/PTFE sliding material and as being more inexpensive, coupled with the 
advantages that the problem of generation of harmful gases on combustion of PTFE can be solved and that such parts 
are good from the ecological standpoint. The composition of the invention and moldings thereof have utility as parts 
(such as gears and cams) in the fields of office automation devices, automobiles, and domestic appliances. 
[0247] According to the invention, polycarbonate/polyolefin resin composition having good mechanical characteris- 
es tics, heat resistance and organic solvent resistance can be provided. By this, polycarbonate-based parts which are a 
substitute for known PC/polyester compositions and which are more inexpensive and better in organic solvent resist- 
ance can be provided. The composition of the invention and moldings thereof making use of the above characteristics 
are useful as e.g. parts of automobiles, OA devices and domestic appliances. 

[0248] The glass fiber-reinforced polycarbonate resin compositions of the invention are excellent in mechanical char- 
ge acteristics, heat resistance and sliding characteristics. By this, there can be provided more inexpensive polycarbonate- 
based sliding parts in place of known PC/PTFE sliding materials, so that the problem of the generation of harmful gases 
on combustion of PTFE can be solved. The composition of the invention and moldings obtained therefrom are useful 
as e.g. mechanical parts in the fields of OA devices, automobiles and domestic appliances while making use of their 
characteristic properties. 

25 

Claims 

1 . A polycarbonate/polyolefin based resin composition exhibiting an improved polycarbonate/polyolefin compatibility 
30 prepared by melt kneading 

(A) a polycarbonate resin; 

(C) a polyolefin resin that has been modified with at least one functional group selected from the group con- 
sisting of epoxy, carboxyl, and an acid anhydride groups, said polyolefin resin having a melt index at 230°C 

35 under a load of 2.16 kg in the range of from 0.1 to 70 g/10 min.; and 

(D) a compound represented by the formula: 

HOOC-R-NH 2 

40 

wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
group optionally substituted with an alky I group. 

45 2. A polycarbonate/polyolefin based resin composition exhibiting an improved polycarbonate/polyolefin compatibility 
prepared by melt kneading 

(A) a polycarbonate resin; 

(B) a plyolefin resin having a melt index at 230°C under a load of 2. 1 6 kg in the range of from 0. 1 to 70 g/1 0 min.; 
50 (C) a polyolefin resin that has been modified with at least one functional group selected from the group con- 
sisting of epoxy, carboxyl, and an acid anhydride groups, said polyolefin resin having a melt index at 230°C 
under a load of 2.16 kg in the range of from 0.1 to 70 g/10 min.; and 

(D) a compound represented by the formula: 

55 HOOC-R-NH 2 

wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
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group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
group optionally substituted with an alky! group. 



3. A polycarbonate/polyolefin based resin composition exhibiting an improved polycarbonate/polyolefin compatibility 
5 prepared by melt kneading 

(A) a polycarbonate resin; 

(B) a polyolefin resin having a melt index at 230°C under a load of 2.1 6 kg in the range of from 0. 1 to 70 g/10 

min.; 

10 (C) a polyolefin resin that has been modified with at least one functional group selected from the group con- 

sisting of epoxy, carboxyl, and an acid anhydride groups, said polyolefin resin having a melt index at 230°C 
under a load of 2.16 kg in the range of from 0.1 to 70 g/10 min.; 

(D) a compound represented by the formula: 

15 HOOC-R-NH 2 

wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
20 group optionally substituted with an alkyl group; and 

(E) a styrene copolymer resin. 

4. A polycarbonate/polyolefin based resin composition exhibiting an improved polycarbonate/polyolefin compatibility 
according to any one of claims 1 to 3 wherein 

40 to 99% by weight of the component (A); 
60 to 0% by weight of the component (B); 
0.5 to 60% by weight of the component (C); and 
0.05 to 5% by weight of the component (D) 

30 

are used. 

5. A polycarbonate/polyolefin based resin composition exhibiting an improved polycarbonate/polyolefin compatibility 
any one of claims 1 to 3 wherein 

35 

40 to 99% by weight of the component (A); 
60 to 0% by weight of the component (B); 
0.5 to 60% by weight of the component (C); 
0.05 to 5% by weight of the component (D); and 
40 0.1 to 30% by weight of the component (E) 

are used. 

6. A polycarbonate/polyolefin based resin composition exhibiting an improved polycarbonate/polyolefin compatibility 
45 according to any one of claims 1 to 3 wherein 

1 to 99% by weight of the component (A); 
98 to 0% by weight of the component (B); 
0.5 to 99% by weight of the component (C); and 
so 0.05 to 5% by weight of the component (D) 

are used. 

7. A polycarbonate/polyolefin based resin composition exhibiting an improved polycarbonate/polyolefin compatibility 
55 according to any one of claims 1 to 3 wherein 



1 to 99% by weight of component (A); 
98 to 0% by weight of component (B); 
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55 



0.5 to 99% by weight of component (C); 
0.05 to 5% by weight of component (D); and 
0. 1 to 30% by weight of component (E) 

are used. 

8. A polycarbonate/polyolefin based resin composition according to any one of claims 1 to 7 wherein the polyolefin 
in said modified polyolefin (C) is at least one member selected from the group consisting of polyethylene and 
polypropylene. 

9. A polycarbonate/polyolefin based resin composition according to any one of claims 1 to 8 wherein the modified 
polyethylene is at least one member selected from the group consisting of maleic anhydride-modified linear low 
density polyethylene, maleic anhydride-modified low density polyethylene, and maleic anhydride-modified high 
density polyethylene. 

10. A molded article produced by melt molding the resin composition according to any one of claims 1 to 9. 



11. A molded article according to claim 1 0 wherein the polyolefin is dispersed in the polycarbonate in particulate form, 
and the particulate polyolefin present in the region from surface of the article to a depth of 20 pm has an average 

20 aspect ratio (major axis/minor axis) of up to 5. 

12. A glass fiber-reinforced resin composition comprising 

95 to 60 % by weight of the polycarbonate/polyolefin based resin composition according to any one of claims 
25 1 to 3; and 

5 to 40 % by weight of glass fibers. 

13. A molded article produced by melt molding the glass fiber-reinforced resin composition according to claim 12. 

30 14. A molded material having an improved solvent resistance comprising the molded article according to any one of 
claims 10, 11 and 13. 

15. A molded material having improved wear resistant properties comprising the molded article according to any one 
of claims 10, 11 and 13. 



16. A process for producing the resin composition according to claim 1 comprising the steps of 



melt kneading the polyolefin resin (C) and the compound represented by the formula: HOOC-R-NH 2 (D) of 
claim 1 , and 

40 melt kneading the kneaded product of (C) and (D) with the polycarbonate resin (A). 

17. A process for producing the resin composition according to claim 2 or 3 comprising the steps of 

melt kneading the polyolefin resin (C) and the compound represented by the formula: HOOC-R-NH 2 (D) of 
45 claim 1, and 

melt kneading the kneaded product of (C) and (D) with the polycarbonate resin (A), the polyolefin resin (B) 
and the styrene copolymer resin (E) simultaneously or sequentially in an arbitrary order. 



18. A process for producing the resin composition according any one of claims 1 to 3 comprising the steps of 

melt kneading the polyolefin resin (B) having a melt index at 230° C under a load of 2.16 kg in the range of 
from 0.1 to 70 g/10 min.; an acid anhydride; and the compound (D) represented by the formula: 

HOOC-R-NH 2 

wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
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10 



group optionally substituted with an alky I group; and 

continuing the melt kneading after adding the polycarbonate resin (A) and the styrene copolymer resin (E) 
simultaneously or sequentially in an arbitrary order. 

19. A process for producing the resin composition according any one of claims 1 to 3 comprising the steps of 

melt kneading the polycarbonate resin (A) and the compound (D) represented by the formula: 

HOOC-R-NH 2 



wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
group optionally substituted with an alky I group; and 

15 continuing the melt kneading after adding at least one component selected from the group consisting of the 

polycarbonate resin (A); the polyolefin resin (B) having a melt index at 230°C under a load of 2.16 kg in the 
range of from 0. 1 to 70 g/1 0 min.; and the polyolefin resin (C) that has been modified with at least one functional 
group selected from the group consisting of epoxy carboxyl, and an acid anhydride groups, said polyolefin 
resin having a melt index at 230°C under a load of 2.16 kg in the range of from 0.1 to 70 g/10 min. in an 

20 arbitrary order. 

20. A resin composition according to any one of claims 1 to 3 wherein 

the modified polyolefin resin (C) is the polyolefin resin modified with at least one functional group selected 
25 from the group consisting of carboxyl and an acid anhydride groups; and 

the resin composition has been produced through reaction of the modified polyolefin resin (C) with the com- 
pound (D) represented by the formula: 



30 



HOOC-R-NH 2 



35 



wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
group optionally substituted with an alkyl group, whereby a linkage represented by formula (H): 



H 

C 



CH — CH 2 (H) 

ii 

HOOC C N R — COOH 

H H 

45 O 

is produced. 

50 21. A resin composition according to any one of claims 1 to 3 wherein 

the modified polyolefin resin (C) is the polyolefin resin modified with epoxy group; and 
the resin composition has been produced through reaction of the modified polyolefin resin (C) with the com- 
pound (D) represented by the formula: 

55 

HOOC-R-NH 2 
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wherein R represents at least one member selected from the group consisting of an alkene group, an alkylidene 
group, and an oligomethylene group containing 5 or more carbon atoms, and phenylene group and naphthylene 
group optionally substituted with an alkyl group, whereby a linkage represented by formula (J): 



10 



(J) 



HO NH-R COOH 



is produced. 

15 

Patentanspruche 

1. Harzzusammensetzung auf Polycarbonat/Polyolefin-Basis mit verbesserter Polycarbonat/Polyolefin-Kompatibili- 
20 tat, hergestellt durch Schmelzkneten 

(A) eines Polycarbonatharzes, 

(C) eines Polyolefinharzes, das mit mindestens einerfunktionellen Gruppe modifiziert wurde, ausgewahlt aus 
25 der Gruppe, bestehend aus einer Epoxygruppe, einer Carboxylgruppe und einer Saureanhydridgruppe, wobei 

das Polyolefinharz einen Schmelzindex bei 230°C unter einer Last von 2,16 kg im Bereich von 0,1 bis 70 g/ 
10 Minuten besitzt, und 

(D) einer Verbindung, dargestellt durch die Formel HOOC-R-NH 2 , worin R mindestens eine Gruppe bedeutet, 
30 ausgewahlt aus der Gruppe, bestehend aus einer Alkengruppe, einer Alkylidengruppe und einer Oligomethy- 

lengruppe mit 5 Oder mehr Kohlenstoffatomen, sowie einer Phenylengruppe und einer Naphthylengruppe, die 
mit einer Alkylgruppe substituiert sein konnen. 

2. Harzzusammensetzung auf Polycarbonat/Polyolefin-Basis mit verbesserter Polycarbonat/Polyolefin-Kompatibili- 
35 tat, hergestellt durch Schmelzkneten 

(A) eines Polycarbonatharzes, 

(B) eines Polyolefinharzes mit einem Schmelzindex bei 230°C unter einer Last von 2,16 kg im Bereich von 
40 0,1 bis 70 g/10 Minuten, 

(C) eines Polyolefinharzes, das mit mindestens einerfunktionellen Gruppe modifiziert wurde, ausgewahlt aus 
der Gruppe, bestehend aus einer Epoxygruppe, einer Carboxylgruppe und einer Saureanhydridgruppe, wobei 
das Polyolefinharz einen Schmelzindex bei 230°C unter einer Last von 2,16 kg im Bereich von 0,1 bis 70 g/ 

45 10 Minuten besitzt, und 

(D) einer Verbindung, dargestellt durch die Formel HOOC-R-NH 2> worin R mindestens eine Gruppe bedeutet, 
ausgewahlt aus der Gruppe, bestehend aus einer Alkengruppe, einer Alkylidengruppe und einer Oligomethy- 
lengruppe mit 5 oder mehr Kohlenstoffatomen, sowie einer Phenylengruppe und einer Naphthylengruppe, die 

50 mit einer Alkylgruppe substituiert sein konnen. 

3. Harzzusammensetzung auf PolycarbonatlPolyolefin-Basis mit verbesserter Polycarbonat/Polyolefin-Kompatibili- 
tat, hergestellt durch Schmelzkneten 

55 (A) eines Polycarbonatharzes, 

(B) eines Polyolefinharzes mit einem Schmelzindex bei 230°C unter einer Last von 2,16 kg im Bereich von 
0,1 bis 70 g/10 Minuten, 
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(C) eines Polyolefinharzes, das mit mindestens einer funktionellen Gruppe modifiziert wurde, ausgewahlt aus 
der Gruppe, bestehend aus einer Epoxygruppe, einer Carboxylgruppe und einer Saureanhydridgruppe, wobei 
das Polyolefinharz einen Schmelzindex bei 230 D C unter einer Last von 2,16 kg im Bereich von 0,1 bis 70 g/ 
10 Minuten besitzt, 

(D) einer Verbindung, dargestellt durch die Formel HOOC-R-NH 2 , worin R mindestens eine Gruppe bedeutet, 
ausgewahlt aus der Gruppe, bestehend aus einer Alkengruppe, einer Alkylidengruppe und einer Oligomethy- 
lengruppe mit 5 oder mehr Kohlenstoffatomen, sowie einer Phenylengruppe und einer Naphthytengruppe, die 
mit einer Alkylgruppe substituiert sein konnen, und 

(E) eines Styrolcopolymerharzes. 

Harzzusammensetzung aut Polycarbonat/Polyolefin-Basis mit verbesserter Polycarbonat/Polyolefin-Kompatibili- 
tat nach einem der Anspruche 1 bis 3, wobei 

40 bis 99 Gew.-% des Bestandteils (A), 
60 bis 0 Gew.-% des Bestandteils (B), 
0,5 bis 60 Gew.-% des Bestandteils (C) und 
0,05 bis 5 Gew.-% des Bestandteils (D) 

verwendet werden. 

Harzzusammensetzung auf Polycarbonat/Polyolefin-Basis mit verbesserter Polycarbonat/Polyolef in- Kompatibili- 
tat nach einem der Anspruche 1 bis 3, wobei 

40 bis 99 Gew.-% des Bestandteils (A), 
60 bis 0 Gew.-% des Bestandteils (B), 
0,5 bis 60 Gew.-% des Bestandteils (C), 
0,05 bis 5 Gew.-% des Bestandteils (D) und 
0,1 bis 30 Gew.-% des Bestandteils (E) 

verwendet werden. 

Harzzusammensetzung auf Polycarbonat/Polyolefin-Basis mit verbesserter Polycarbonat/Polyolefin-Kompatibili- 
tat nach einem der AnsprOche 1 bis 3, wobei 

1 bis 99 Gew.-% des Bestandteils (A), 
98 bis 0 Gew.-% des Bestandteils (B), 
0,5 bis 99 Gew.-% des Bestandteils (C) und 
0,05 bis 5 Gew.-% des Bestandteils (D) 

verwendet werden. 

Harzzusammensetzung auf Polycarbonat/Polyolefin-Basis mit verbesserter Polycarbonat/Polyolefin-Kompatibili- 
tat nach einem der Anspruche 1 bis 3, wobei 

1 bis 99 Gew.-% des Bestandteils (A), 
98 bis 0 Gew.-% des Bestandteils (B), 
0,5 bis 99 Gew.-% des Bestandteils (C), 
0,05 bis 5 Gew.-% des Bestandteils (D) und 
0,1 bis 30 Gew.-% des Bestandteils (E) 

verwendet werden. 

Harzzusammensetzung auf Polycarbonat/Polyolefin-Basis nach einem der Anspruche 1 bis 7, wobei das Polyolefin 
in dem modifizierten Polyolefin (C) mindestens ein Polyolefin ist, ausgewahlt aus der Gruppe, bestehend aus 
Polyethylen und Polypropylen. 
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9. Harzzusammensetzung auf Polycarbonat/Polyolefin-Basis nach einem der Anspruche 1 bis 8, wobei das modifi- 
zierte Polyethylen mindestens ein modifiziertes Polyethylen ist, ausgewahlt aus der Gruppe, bestehend aus linea- 
rem Polyethylen mit geringer Dichte, das mit Maleinsaureanhydrid modifiziert wurde, Polyethylen mit geringer 
Dichte, das mit Maleinsaureanhydrid modifiziert wurde, und Polyethylen mit hoher Dichte, das mit Maleinsaure- 

5 anhydrid modifiziert wurde. 

10. Geformter Gegenstand, hergestellt durch Schmelzformen der Harzzusammensetzung nach einem der Anspruche 
1 bis 9. 

io 11. Geformter Gegenstand nach Anspruch 10, wobei das Polyolefin in Form von Teilchen dispergiert in dem Polycar- 
bonat vorliegt und wobei das teilchenformige Polyolefin, das im Bereich von der Oberflache des Gegenstandes 
bis zu einer Tiefe von 20 u,m vorliegt, ein mrttleres Aspektverhaltnis (Hauptachse/Nebenachse) von bis zu 5 besitzt. 

12. Glasfaserverstarkte Harzzusammensetzung, umfassend 95 bis 60 Gew.-% der Harzzusammensetzung auf Poly- 
is carbonat/Polyolefin- Basis nach einem der Anspruche 1 bis 3 und 5 bis 40 Gew-% Glasfasern. 

13. Geformter Gegenstand, hergestellt durch Schmelzformen der glasfaserverstarkten Harzzusammensetzung nach 
Anspruch 12. 

20 14. Geformtes Material mit verbesserter Losungsmittelbestandigkeit, umfassend den geformten Gegenstand nach 
einem der Anspruche 10, 11 und 13. 

15. Geformtes Material mit verbesserter Verschlei3bestandigkeit, umfassend den geformten Gegenstand nach einem 
der Anspruche 10, 11 und 13. 

25 

16. Verfahren zur Herstellung der Harzzusammensetzung nach Anspruch 1, umfassend 

das Schmelzkneten des Polyolefinharzes (C) und der Verbindung (D), die durch die Formel HOOC-R-NH 2 
dargestellt ist, von Anspruch 1 , und 

30 

das Schmelzkneten des gekneteten Produktes aus (C) und (D) mit dem Polycarbonatharz (A). 

17. Verfahren zur Herstellung der Harzzusammensetzung nach Anspruch 2 Oder 3, umfassend 

35 das Schmelzkneten des Polyolefinharzes (C) und der Verbindung (D), die durch die Formel HOOC-R-NH 2 

dargestellt ist, von Anspruch 1 , und 

das gleichzeitige oder aufeinanderfolgende, in beliebiger Reihenfolge, Schmelzkneten des gekneteten Pro- 
duktes aus (C) und (D) mit dem Polycarbonatharz (A), dem Polyolefinharz (B) und dem Styrolcopolymerharz 

40 (E). 

18. Verfahren zur Herstellung der Harzzusammensetzung nach einem der Anspruche 1 bis 3, umfassend 

das Schmelzkneten des Polyolefinharzes (B) mit einem Schmelzindex bei 230°C unter einer Last von 2,16 
45 kg im Bereich von 0, 1 bis 70 g/1 0 Minuten, eines Saureanhydrids und der Verbindung (D), die durch die Formel 

HOOC-R-NH 2 dargestellt ist, worin R mindestens eine Gruppe bedeutet, ausgewahlt aus der Gruppe, beste- 
hend aus einer Alkengruppe, einer Alkylidengruppe und einer Oligomethylengruppe mit 5 Oder mehr Kohlen- 
stoffatomen, sowie einer Phenylengruppe und einer Naphthylengruppe, die mit einer Alkylgruppe substituiert 
sein konnen, und 

so 

das weitere Schmelzkneten, nachdem das Polycarbonatharz (A) und das Styrolcopolymerharz (E) gleichzeitig 
oder aufeinanderfolgend, in beliebiger Reihenfolge, zugegeben wurden. 

19. Verfahren zur Herstellung der Harzzusammensetzung nach einem der Anspruche 1 bis 3, umfassend 

55 

das Schmelzkneten des Polycarbonatharzes (A) und der Verbindung (D), die durch die Formel HOOC-R-NH 2 
dargestellt ist, worin R mindestens eine Gruppe bedeutet, ausgewahlt aus der Gruppe, bestehend aus einer 
Alkengruppe, einer Alkylidengruppe und einer Oligomethylengruppe mit 5 oder mehr Kohlenstoffatomen, so- 
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wie einer Phenylengruppe und einer Naphthylengruppe, die mit einer Alkylgruppe substituiert sein konnen, und 

das weitere Schmelzkneten, nachdem mindestens ein Bestandteil, ausgewahlt aus der Gruppe, bestehend 
aus dem Polycarbonatharz (A), dem Polyolefinharz (B) mit einem Schmelzindex bei 230°C unter einer Last 
5 von 2,16 kg im Bereich von 0,1 bis 70 g/10 Minuten und dem Polyolefinharz (C), das mit mindestens einer 

funktionellen Gruppe modifiziert wurde, ausgewahlt aus der Gruppe, bestehend aus einer Epoxygruppe, einer 
Carboxylgruppe und einer Saureanhydridgruppe, wobei das Polyolefinharz einen Schmelzindex bei 230°C 
unter einer Last von 2,16 kg im Bereich von 0,1 bis 70 g/10 Minuten besitzt, zugegeben wurde, wobei die 
Bestandteile (A), (B) und (C) in beliebiger Reihenfolge zugegeben werden konnen. 

10 

20. Harzzusammensetzung nach einem der Anspruche 1 bis 3, wobei 

das modifizierte Polyolefinharz (C) ein Polyolefinharz ist, das mit mindestens einer funktionellen Gruppe mo- 
difiziert wurde, ausgewahlt aus der Gruppe, bestehend aus einer Carboxylgruppe und einer Saureanhydrid- 
1S gruppe, und 

wobei die Harzzusammensetzung durch Umsetzen des modifizierten Polyolefinharzes (C) mit der Verbindung 
(D), die durch die Formel HOOC-R-NH 2 dargestellt ist, worin R mindestens eine Gruppe bedeutet, ausgewahlt 
aus der Gruppe, bestehend aus einer Alkengruppe, einer Alkylidengruppe und einer Oligomethylengruppe mit 
20 5 oder mehr Kohlenstoffatomen, sowie einer Phenylengruppe und einer Naphthylengruppe, die mit einer Al- 

kylgruppe substituiert sein konnen, erhalten wurde, wobei eine Bindung, dargestellt durch die Formel (H) 



CH 2 ( H ) 

I 

C N R COOH 

" H 
O 



35 gebildet wurde. 

21. Harzzusammensetzung nach einem der AnsprOche 1 bis 3, wobei 

das modifizierte Polyolefinharz (C) ein Polyolefinharz ist, das mit einer Epoxygruppe modifiziert wurde, und 

40 

wobei die Harzzusammensetzung durch Umsetzen des modifizierten Polyolefinharzes (C) mit der Verbindung 
(D), die durch die Formel HOOC-R-NH 2 dargestellt ist, worin R mindestens eine Gruppe bedeutet, ausgewahlt 
aus der Gruppe, bestehend aus einer Alkengruppe, einer Alkylidengruppe und einer Oligomethylengruppe mit 
5 oder mehr Kohlenstoffatomen, sowie einer Phenylengruppe und einer Naphthylengruppe, die mit einer Al- 
45 kylgruppe substituiert sein konnen, erhalten wurde, wobei eine Bindung, dargestellt durch die Formel (J) 



25 H 

25 — C 



CH 



30 HOOC 



so 



(J) 



HO NH — R COOH 



55 
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gebildet wurde. 



Revendications 

5 

1 . Composition de r6sine a base de polycarbonate/polyolefine presentant une com patibi lite polycarbonate/polyolefine 
amelioree preparee par malaxage en fusion 

(A) d'une resine de polycarbonate ; 
10 (C) d'une resine de polyolefine qui a ete modifiee par au moins un groupe fonctionnel choisi dans le groupe 

consistant en groupes epoxy, carboxyle et anhydride acide, ladite resine de polyolefine ayant un indice de 
fusion a 230°C sous une charge de 2,16 kg compris dans I'intervalle de 0,1 a 70 g/10 min. ; et 
(D) d'un compose represents par la formule : 



15 



HOOC-R-NH 2 



dans laquelle R represente au moins un membre choisi dans le groupe consistant en un groupe alcene, un 
groupe alcoylidene et un groupe oligomethylene comprenant 5 atomes de carbone ou plus, et le groupe phe- 
20 nylene et le groupe naphtylene, facultativement substitue par un groupe alcoyle. 

2. Composition de resine a base de polycarbonate/polyolefine presentant une compatibility polycarbonate/polyolefine 
amelioree preparee par malaxage en fusion 



25 (A) d'une resine de polycarbonate ; 

(B) d'une resine de polyolefine ayant un indice de fusion a 230°C sous une charge de 2,16 kg compris dans 
rintervalle de 0,1 a 70 g/10 min. ; 

(C) d'une resine de polyolefine qui a ete modifiee par au moins un groupe fonctionnel choisi dans le groupe 
consistant en groupes epoxy, carboxyle et anhydride acide, ladite resine de polyolefine ayant un indice de 

30 fusion a 230°C sous une charge de 2,16 kg compris dans I'intervalle de 0,1 a 70 g/10 min. ; et 

(D) d'un compose represents par la formule : 



35 



HOOC-R-NH 2 

dans laquelle R represente au moins un membre choisi dans le groupe consistant en un groupe alcene, un 
groupe alcoylidene, et un groupe oligomethylene comprenant 5 atomes de carbone ou plus, et le groupe 
phenylene et le groupe naphtylene, facultativement substitue par un groupe alcoyle. 



40 3. Composition de resine a base de polycarbonate/polyolefine presentant une compatibilite polycarbonate/polyolefine 
amelioree preparee par malaxage en fusion 



(A) d'une resine de polycarbonate ; 

(B) d'une resine de polyolefine ayant un indice de fusion a 230°C sous une charge de 2,16 kg compris dans 
45 I'intervalle de 0,1 a 70 g/10 min. ; 

(C) d'une resine de polyolefine qui a ete modifiee par au moins un groupe fonctionnel choisi dans le groupe 
consistant en groupes epoxy, carboxyle et anhydride acide, ladite resine de polyolefine ayant un indice de 
fusion a 230°C sous une charge de 2,16 kg compris dans I'intervalle de 0,1 a 70 g/10 min. ; 

(D) d'un compose represente par la formule : 

50 

HOOC-R-NH 2 



dans laquelle R represente au moins un membre choisi dans le groupe consistant en un groupe alcene, un 
55 groupe alcoylidene, et un groupe oligomethylene comprenant 5 atomes de carbone ou plus, et le groupe 

phenylene et le groupe naphtylene facultativement substitue par un groupe alcoyle ; et 
(E) d'une resine de copolymere styrenique. 
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4. Composition de resine a base de polycarbonate/polyolefine presentant une com patibi lite polycarbonate/polyolefine 
am^lioree selon Tune quelconque des revendications 1 a 3 dans laquelle sont utilises : 

de 40 a 99% en poids du constituent (A) ; 
5 de 60 a 0% en poids du constituent (B) ; 

de 0,5 a 60% en poids du constituant (C) ; et 
de 0,05 a 5% en poids du constituant (D). 

5. Composition de resine a base de polycarbonate/polyolefine presentant une compatibilite polycarbonate/polyolefine 
10 amelioree selon Tune quelconque des revendications 1 a 3 dans laquelle sont utilises : 

de 40 a 99% en poids du constituant (A) 
de 60 a 0% en poids du constituant (B) ; 
de 0,5 a 60% en poids du constituant (C) ; 
is de 0,05 a 5% en poids du constituant (D) ; et 

de 0,1 a 30% en poids du constituant (E). 

6. Composition de resine a base de polycarbonate/polyolefine presentant une compatibilite polycarbonate/polyolefine 
amelioree selon Tune quelconque des revendications 1 a 3 dans laquelle sont utilises : 

20 

de 1 a 99% en poids du constituant (A) 
de 98 a 0% en poids du constituant (B) ; 
de 0,5 a 99% en poids du constituant (C) ; et 
de 0,05 a 5% en poids du constituant (D). 

25 

7. Composition de resine abase de polycarbonate/polyolefine presentant une compatibilite polycarbonate/polyolefine 
amelioree selon Tune quelconque des revendications 1 a 3 dans laquelle sont utilises : 

de 1 a 99% en poids du constituant (A) ; 
30 de 98 a 0% en poids du constituant (B) ; 

de 0,5 a 99% en poids du constituant (C) ; 
de 0,05 a 5% en poids du constituant (D) ; et 
de 0,1 a 30% en poids du constituant (E). 

35 8. Composition de resine a base de polycarbonate/polyolefine selon Tune quelconque des revendications 1 a 7 dans 
laquelle la polyoief ine dans ladite polyoiefine modifi6e (C) est au moins un membre choisi dans le groupe consistant 
en polyethylene et polypropylene. 

9. Composition de r6sine a base de polycarbonate/polyolefine selon Tune quelconque des revendications 1 a 8 dans 
40 laquelle le polyethylene modifie est au moins un membre choisi dans le groupe consistant en polyethylene lineaire 

basse densite modifie par I'anhydride maieique, polyethylene basse densite modifie par I'anhydride maieique, et 
polyethylene haute densite modifie par I'anhydride maieique. 

1 0. Article mouie produit par moulage en fusion de la composition de resine selon Tune quelconque des revendications 

45 1 a 9. 

11. Article mouie selon la revendication 10 dans lequel la polyoiefine est dispers6e dans le polycarbonate sous forme 
particulate, et la polyoiefine particulate presente dans la region allant de la surface de I'article jusqu'a une pro- 
fondeur de 20 ujti presente un rapport d'allongement moyen (grand axe/second axe) allant jusqu'a 5. 



50 



12. Composition de r6sine renforc6e de fibres de verre comprenant 



de 95 a 60% en poids de la composition de resine a base de polycarbonate/polyolefine selon Tune quelconque 
des revendications 1 a 3 ; et 
55 de 5 a 40% en poids de fibres de verre. 

13. Article mouie produit par moulage en fusion de la composition de r6sine renforcee de fibres de verre selon la 
revendication 12. 
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14. MatSriau moulS presentant une resistance amSliorSe aux solvants comprenant Particle moulS selon Tune quelcon- 
que des revendications 10, 11, et 13. 

15. Materiau moule presentant des proprietes amSliorees de resistance a I'usure comprenant Particle moule selon 
5 I'une quelconque des revendications 10, 11, et 13. 

16. ProcSdS de production de la composition de rSsine selon la revendication 1 comprenant ies Stapes de 

malaxage en fusion de la resine de polyolefine (C) et du compose (D) represents par la formule : HOOC-R- 
10 NH 2 selon la revendication 1, et 

malaxage en fusion du produit malaxe de (C) et de (D) avec la resine de polycarbonate (A). 

17. ProcSdS de production de la composition de resine selon la revendication 2 ou 3 comprenant Ies Stapes de 

15 malaxage en fusion de la resine de polyolefine (C) et du compose (D) represents par la formule : HOOC-R- 

NH 2 selon la revendication 1 , et 

malaxage en fusion du produit malaxe de (C) et de (D) avec la resine de polycarbonate (A), la resine de 
polyolefine (B) et la resine de copolymere de styrene (E) simultanSment ou successivement dans un ordre 
arbitraire. 

20 

18. Procede de production de la composition de resine selon Tune quelconque des revendications 1 a 3 comprenant 
Ies etapes de 

malaxage en fusion de la resine de polyolefine (B) ayant un indice de fusion a 230°C sous une charge de 2,16 
25 kg compris dans I'intervalle de 0,1 a 70 g/10 min. ; d'un anhydride acide ; et du compose (D) represents par 

la formule : 



HOOC-R-NH 2 

30 

dans laquelle R reprSsente au moins un membre choisi dans le groupe consistant en un groupe alcene, un 
groupe alcoylidene, et un groupe oligomethylene comprenant 5 atomes de carbone ou plus, et le groupe 
phSnylene et le groupe naphtylene, facultativement substituS par un groupe alcoyle ; et 
poursuite du malaxage en fusion apres addition de la resine de polycarbonate (A) et de la rSsine de copolymere 
35 styrSnique (E) simultanSment ou successivement dans un ordre arbitraire. 

19. ProcSdS de production de la composition de rSsine selon Tune quelconque des revendications 1 a 3 comprenant 
Ies Stapes de 

40 malaxage en fusion de la rSsine de polycarbonate (A) et du compose (D) represents par la formule : 



HOOC-R-NH 2 



45 dans laquelle R reprSsente au moins un membre choisi dans le groupe consistant en un groupe alcene, un 

groupe alcoylidSne, et un groupe oligomSthylene comprenant 5 atomes de carbone ou plus, et le groupe 
phSnylene et le groupe naphtylene facultativement substituS par un groupe alcoyle ; et 

poursuite du malaxage en fusion apres addition d'au moins un constrtuant choisi dans le groupe consistant 
so en la rSsine de polycarbonate (A) ; la rSsine de polyolSfine (B) ayant un indice de fusion a 230° C sous une 

charge de 2,16 kg compris dans I'intervalle de 0,1 a 70 g/10 min. ; et la rSsine de polyolSfine (C) qui a StS 
modifiSe par au moins un groupe fonctionnel choisi dans le groupe consistant en groupes Spoxy, carboxyle 
et anhydride acide, ladite rSsine de polyolSfine ayant un indice de fusion a 230°C sous une charge de 2,16 
kg compris dans I'intervalle de 0,1 a 70 g/10 min., dans un ordre arbitraire. 

55 

20. Composition de rSsine selon I'une quelconque des revendications 1 a 3 dans laquelle 

la rSsine de polyolSfine modifiSe (C) est la rSsine de polyolSfine modifiSe par au moins un groupe fonctionnel 
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choisi dans le groupe consistant en un groupe carboxyle et un groupe anhydride acide ; et 

la composition de resine a ete produite par mise en reaction de la resine de polyolefine modifiee (C) avec le 

compose (D) represents par la formule : 



HOOC-R-NH, 



10 



dans laquelle R represente au moins un membre choisi dans le groupe consistant en un groupe alcene, un 
groupe alcoylidene, et un groupe oligomethylene comprenant 5 atomes de carbone ou plus, et le groupe 
phenylene et le groupe naphtylene, tacultativement substitue par un groupe alcoyle, ladite reaction generant 
une liaison representee par la formule (H) : 



15 



H 
C 



CH— CH 



20 



I I 



HOOC 



C 
II 

O 



(H) 



N 
H 



COOH 



25 21. Composition de resine selon Tune quelconque des revendications 1 a 3 dans laquelle 

la resine de polyolefine modifiee (C) est la resine de polyolefine modifiee par un groupe epoxy ; et 

la composition de resine a ete produite par mise en reaction de la resine de polyolefine modifiee (C) avec le 

compose (D) represente par la formule : 



30 



HOOC-R-NH, 



35 



dans laquelle R represente au moins un membre choisi dans le groupe consistant en un groupe alcene, un 
groupe alcoylidene, et un groupe oligomethylene comprenant 5 atomes de carbone ou plus, et le groupe 
phenylene et le groupe naphtylene, tacultativement substitue par un groupe alcoyle, ladite reaction generant 
une liaison representee par la formule (J) : 



40 



45 



-c 

I 

HO 



NH-R COOH 



(J) . 
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FIG.1 
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FIG.2 
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FIG.3 
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FIG.4 




X 3000 
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FIG. 5 




X 3000 
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FIG.7 
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FIG.8 




Immersion Time in Gasoline (Minutes) 



61 



EP 0 673 949 B1 



FIG.9 




2000 



Immersion Time in Gasoline (Minutes) 
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FK3.1 OA 




A (x 6.5) PC 



FIG. 1 OB 



B (x 6.5) PC/PET 
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(x 6.5) Comparative Example 21 



FIG.10D 



(x 6.5) Example 36 
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E (x 6.5) Comparative Example 22 

FIG. 1 OF 




F (x 6.5) Example 37 
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